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* HER E is a very fins Fluid, , of dhe ain na- 


where 4 


EE La wail of 
the Sun) Werz, Plariets, Alld Cornets, ee 
celeſtial ſpate between them'y and df paſſing from!” 
to great diſtances/tit/pruws denſer and? denſer'p 
ally, and thereby vaſes the! gravity of thoſe? bodies t6- 


wards one another andioft their parts (wards he Be. 
dies; every body endenvouring 086 from tlie ter 


parts of the ther toward the W 2 2 977 
The earth, therefore, is ſurrounded every where by 
this æther tou very greut diſtance, iht conſequence of 


which the air and all bodies an it gravitate towards the 
earth, and toppards each other, agreably to the 25 77 | 


9 at the ſurface of it. Arts 27 to, 00 riß 
| 2075 18 3H en bns : 1 10 2910 4 


Tis af bon 2 vba '$- Vol 9 * (912 ii. This 


"cl "HE W 10 7 2 , 


This =ther likewiſe pervades the pores of all bodies, 
and lies hid i in them : and whilſt the bodies with this 
fluid in them are left to themſelves, (undiſturbed by any 
external Violence) this fluid from its elaſtic nature con. 


forms itſelf, as to its ob gong of anne to the 1 
make of that b 


denſe bodies, as in rare ones. 
Whence it ſeems to follow, that every 55 we have 
it in our power to make any experiment upon, has na- 
turally.- | athin 4 _ — 
ment] one certain quantity. Gf this fluid, in ſuch a fate 
f rarity. or denſity, as/ enn nature 
"of each particular, body. 7 #i;; {nnongt 9 
And hence it ſeems "ſons to dich tlie there 
will maturally ane, ſome peſiſtange toe ver) Endeavour, 
that. is made, any howto alter che degree af denfity in 
the whole of :any body; or: in any paula part of it 
And hence, that it will require ſomar degree of force 
_t9 alter the natural quantity of this fluid contained in 
every particular body zi and ndr or de force according 
10 theſ nature, and make of cache 801“ 
Now, as it is univerſally agreed among thoſe, who are 
molt, converſant. with electrical experiments, that the 
2 which occur in hof experiments, ariſe 
| from the force: and action of a fluid of the fare elaſtic 
nature, communicating, and freely paſſing in and out 
at the ſurface of the earth, and pervading like wiſe the 
pores of bodies: and as the cleareſt definition of what 
we mean, when we ſay a body i is. n is this, that 


either 


Th. 


333 made 
in order td elettrify 1 reed'to part with wſhare 


of this clerical dale übt ſridvarn)ly; belonged ta it 


during the Fuperimwenif amn: w vematn without iti ſome·- 
ume after ths eperinerit Is Ger: er to whit fore 
than it naturally had within it, during: the experiment] 
and to fetnhiti' fb bverOAũded, Wine time after the expe- 
riment is Gbet kit WAY be OR bur Ae to ende 
whether this Aectrical fluid, and the'ztHer, be Hot one 
and the' fame fluid. e 
In order to be ſatisfied in this point, let us ſee i in what 
manner diffetent Vhes are mies Gugel, im being tlec- 
tified; either is Patt With Bre of Yhis aid,” 6 to to ke 
ceive more f it: Jo viSnev 83% K ftr : eee 
| Now robs very great variety 'of experiitients, there 
isevident proof given, that there is 4 refiffane e made b. 
all bodies" igetiF'the" adriittiont of any Mete of this 
cleftrieal flnd inte tem, chan what Halt It longed 
to hen 1901 MIO, "ISS .. <1 1 Ban e 
2> That there is a reſiſtance tent ah? in 
any of this electrical fluid-g F getting out of aff FI 1 5 
conſequently to aft "Ainvinition of their 1 qu Yon 
tity. ” 0087 MOTH en DIAG 1H 


That is refiftines is greater,” and 1c in diffe- 
un be NE fs [rom 1s preatet, and by A 
4* That there is a limit: beyond which” Ve nne 
encreaſe or ditninifh che nat quantity of this 40 1— 
Wl Ne in each particular body. — 28 * 169 


B 2 5 That 


"91 <> 


OD Oo 


— 


of: 55) That Hb have: meme 
fiats of this fluid within-any bady; whethes by gere. 


there in efiſtanies; .geateriar:Ieſa seen g 26 vari 
circumſtances. made deo the fluid a deva rnintg to its natu- 
ral ſtate again. 1 that body. et platin. Een; 
| N ay laftly, That there muſt therefore;he ſome: ac- 

ider me tal or deſigned, aſſiſtance, given, from without (inde- 


dent on the body and the electrical uid contained 
5 wp before hae bo can return en ee * 
. 


ry 
©; > F 
2550 


| uneleftrified ; em a great variety of eee HO 
carefully made, we may depend upon the truth of the 
follow unde Observations, W nd novice 10049 „ 

e That Glas, Wax, Roſin, Brimaſtone, and fuch like 
bodies, reſiſt the moſt; provided they, are of a ſufficient 


thickneſs :* and Silk, Hair, &c. provided they are of a 
ſafficient length. 


140 1 N WI SIR 1 348 71 F131 it; it 85 


2 2* That next to theſe. fort of, bodies: the Air reſiſts 
welt, provided there be A ; Hfficient quantity e of it, and 
it be clear and free from vapours. 

3e That this reſiſtance | is weakeſt in, Metals, Mine- 
rals, Water, Quickſilver, Animal and Vente and 
at the ſurface of the Earth. n l d 

But, laſtly, that the pefitance] in theſe laſt Wenne 
bodies is greater, when, their e are Poliſhed and 
HAT = 7 3 extended 


tal 
„„ pd che ring gong afvcn 
the middle of theſe ſurfaces :, and leſs, when their ſur- _ 
faces are rough. and ſhort, or. end with ſharp points or 
cdges, and ng power acts at thoſe ends. 

P heſe facts, 1 believe, -are ſo well known. at preſent, | 
that it ſeems" -unneceſſary. to repeat any of the experi 
ments from hence they were deduced. And L ſha 
only obſerve, that 1. have, ranged. Animals, Mineral *. 
Metals, vegetables, Ge. 1 in one claſs, becauſe, there 1 15 
ſo very little difference in thar, reſiſtance, that it js ng 
worth notice. bil 14 the deli $Z21 0 Fan x 

Now. from he org in the reſiſtances mads, vi 
different bodies to being electrißed, as 5 well as. to th eix 
returning again to their natural ſtates ; there ſeems, 
be ſufficient direction afforded. us, bow, to diſpoſe t 
body we want to try any experiment An in the man- 
ner moſt 1 8 5 to is, end, ans e : 
experiment. i Ws Ag 100 

For example, Have a 5 5 to electrity a bar of 0 
ſo that it _thall. make a very great reliſtance t0. being un n- 
dlectrifed, or to returning again to its natural ſtate; I 
conſider that ſilk lines of a ſufficient length, kept clean 
and dry, reſiſt being eleQrified very ſtrogly; and that 
air likewiſe, when it is dry aud free from vapour, does 
the ſame: and therefore chat a bar of iron ſuſpended 
carefully by  filk Ines, ſurrounded by air at a proper 
diſtance 15 other bodies, is diſpoſed of in the beſt 
manner to remain cleftrified OW: after it is or 
deftrified.” ** 


And 


/ 


fo. 


| And the reaſon of this is / hat we ia wibin the 


bar cannot return to its asd ſtate without part of 
ir isthrown but of the bar; but the fille Hes, by which 


it is „ and the clean dt) r, wih which it is 
every where ſurrounded, Telit the admiſſion of this 


Auid within them the ſtrongeſt of molt bodies: 6 
therefore when the bar is once electrißed, it is 


diſpoſed in the propereſt manner to femain ſo, as 4 


the bodies contiguous to it, will not admit any of this 


fluid into them, but with the greateſt difficulty. - 


In the next place, I conſider that A more extended 
fartice Felifts more can one eſs fo, and that bodies 


ending with points hardly reſiſtat all; and conſequently, 


that T ſhould chooſe a bar of iron extended in length, 


and having its ends ſha 5 27 05 into . 5 or 
erding with large knobs. 

And laſtly, 1 confider, that i A he Us ale "to Wo a 
high poliſh given to the bar, I ſhall ſtill give a greater 
power, when once it is electrified, to reſiſt being un- 
electrified: which I have Tuppoſed 1 to be the drift of my 
experiment. 8 


But now 1 have thus made choice of che moſt proper 


| bar, and difpoſed of this bar in the beſt manner in or- 


der to produce the greateſt effect when It is made to re- 
turn to its natural ſtate; 1 have evidently placed it in 
Fa moſt diſadvantageous circumſtances for electrifying 

: for the ſilk lines, and the quantity of air ſurro und- 


ys, 4 * 


are 


7 — 


3 

a l of theni equal iinpedinients to any of this fluid' 
forcing itſelf into the bar, as: s they are to its forcing) 1 
elf cat. en Mi erm to c Sor gs e 


But the ſame way of arguing will lead 0 W 


eaſieſt way e it, in theſe qe Eir- 
cumflances. 15:7 o1dtgys von vhod yen bt onthby 3 

Firſt, 1 contiderithar a krieg but lütle eB 5 
ſiſts leſs than one more ſo; and therefore, that I ſhall 
more readily cdectrify this bar by taking off the reſiſtance 
arifing from the air from a ſmall ping pee 
than from a larger one. | 

Secondly, That as metals, addin en 
in points, feſiſt electrifying very little, and conſequently 
part with the electrical fluid | moſt eaſily; I have 
reaſon to eonclude, that if I hang on to the bar a ſmall 
metal wire doubled, with its two ends ſharpen d, and 
reaching to the electrical machine ſo as to have thoſe 
ends in contact with it, as the part where it is doubled 
is in contact with the bar, I ſhall on putting the ma- 
chine in motion moſt readily electrify the bar; and 
upon removing this wire, when the bar is electrified, 
I ſhall leave it in the beſt "oe W e aeg pe 
fied again. Ret of 25 10% 

For this Wire, with ſharpentd ba reſiſting vaſtly 
leſs than the air that ſurrounds it, very readily admits 
the electrical fluid flowing into it from the machine, and 
conducts it to the bar, with which it is in contact, 
md cleftrifies' it; and when dhe wire is withdraun, 
| the 


3 14 Ll 1. 
the at cloſes over wind —_ erde es to keep it cleft 


Berry, 
47 i 8 4 


Now the Babe way of Keita 8 will ſhow. us the 
ealieſt'way bf unelerifying it again. 
For firſt, I can take off the reſiſtance of the ar b 
approaching any body more capable, than the air, of 
receiving the electrical fluid from the bar, Hearer and 
nearer to it, even till it comes into contact with it. 
Next I am to conſider what ſhape I ought to . 
body. If 1 make it end with a ſharp point, it will wich 
the greateſt eaſe receive the fluid that endeavours to 
get out of the bar, as ſoon as the equilibrium begins to 
be deſtroyed by thus removing the reſiſtance of the air 
from off that point of che bar, the point of the body is 
oppoſed to: and if I ſtand upon the ground, whilſt 1 
do this, I give a free paſſage to any; quantity of this 
fluid the bar may have to part with,-into the earth. 
But laſtly; I am to conſider; that hy thus making the 
diſeharge of this fluid ſo eaſy, ãt will begin to be made 
very early in the approach of this pointed body, and 
the whole be done gradually, and without that violence 
our deſign; was to produce: | becauſe. as. this pointed 
body approaches the bar, there lies ſo ſmall a quantity 
| of air between the point and de bar, that L it hardly re- 
ſiſts at all. Ha E VEST ; tf Ap TELLS +307 : tte 118 fly nn Gel 
- Conſequently, weſhould y che experiment with re 
body that ends bluntly and is ; well poliſhed, and bring 
Js at laſt with" ſome: degrer of quickneſs within the 


. * wh 5 
ſphere, W Aer VOY ROY 
ſtate, . in order | dat it maꝝ bę forced to do it at once, 
and pot gradually, Volentiy, and not-yith eaſe. Petit 


And the effects. produced. anfwer, in;pl.experiments of 
this kind, - which have been made thus either by chance 


or with deſign. For in this. way, the greateſt ſpark has : 


appeared, the loudeſt ſnap: has been: heard, 


l, and the 


or knuckle has been made uſe of to make the diſcharge. 
How theſe effects are produced on the paſſing of this 
fluid 6, forcibly. from the har through the, ai. 40 the 


body brought to, it, it. is not my. purpoſe at preſent to 
enquire, into: and 1 ſhall; therefore only obſerve here, 


that as this manner of reaſoning a priori is ſo far con - 


armed ee e e eee ent 
N farther. 5 __ & the 281 . 
y debgn, therefore, is. to. ſex on attending 
to the. variety of theſe refiſtances 
dies will ſerve us to explain the particular, appearances 
in every particular experiment, f. e. Aby in fuck cir- 
cumſtances this fluid is forced into a body, and retained 
there ; and why in other circumſtances part of it is 
thrown out, and cannot get in again; laſtly, in what 
circumſtances the electrical fluid reſtores. itſelf to its na- 
tural tate ; .and when it will do chis at once, and vio- 
lently; and when gradually, and with eaſe. 


in the firſt caſe, when the body has more of this 
fluid ee e rally, it is faid to be 


electrified 


d berl has been, perceived, when the finger's end 


at the ſurfaces of bo- 


1 
I 
8 
= 
| 
1 
| 


j 
| 
b 
1 


[a6] 
eloctriſied and che other caſe, nn wh, 
natural —— Sarden ont of it, it 18 Kall do be elec- 
trified mim f and in both 6 We e i doch 
ee dee ee ee UF BENE! electrified. 1 
| V ſhall begin with the 'expetinnctts in hich' 5 bodis 
are leftrificd Pla and aht. + $03) KS ARTDD 157% 
Les us now take 4 bar, thut ia tapeted ber 
os aaa > diy Port; Hin mengen K 
on a tall drinking glaſs that is che . ay; fee Pf 
effects wilt follow on bringing an excited tube within 
nce of about fix inches from the bar (more or 
leſs, according to the degree of fore given tothe Excited 
tube) firft towards the middle er it, and nent toviards 
either of its ends. T0 een 
In the rt cas, ths ber vill be disdtf het wil and 
in the latter caſe plus; or in other 'words, in the fit 
_ caſe; the bar, When the ez | ; 
toſs of this clerical md in it than naturally beſo 
to it, and in the latter caſe more. 3 
6 We ſhall begin our ex xplanation of theſe 2 
with ſome obſervations on the firſt, where the ber i is 
found to be electrifiec minus; © Yu Dre een 
How we know this will be feen by and by. e ag 
Now if the bar is cleftrified minus, then forte of this 
fluid, more thari way ce 1 . mutt have ce: ped 
out of it. 1 mn 
The queſtion then ariſes, at what parts of the bar d | 


this my eſcape? and the anſwer, according to 0 our man- 
ner 


. 


ad. 1 


oppoſite ſurface of the bar. 12021 
| TobeMatighed in this point, e eee 
* as the firſt was, into contact with the firſt, end to 
end, and:it will-follow from bur way of reaſoning; that 
this ſecond; bat: will; un repeating-tlie/experiment; fare 
readily receive-what fluid is thrown out of the fir, than 
the as (ce ac and ay wee that the fd, 
n E 0 n, 1513 mod? Fo 7 YN 
And accordingly, — JW Boe are 
placed on tm drinking glaſſes, ſo as to make onehori- | 
zontal line, touching one another at their ends; if an 
excited tube be brought; as before; 50 the middle bf che 
firſt har, the conſcquehee will be, that the firſt will be 
clectrified un and the ſecond eee 
To prove this; before Ihe encited tabs ts withdrawn, 
ſcparate the to bam by moving the glaſs which ſup- 
ports the ſecond bar: then withdraw the tubes atid'you 
will, find- mat on approaching ybur knückle to them, 
they will each . Spas Fs b v of of being 
CCC 
ſeparating them; And on Withfirawimg the excited tube 
they be left for ever ſo ſhort a time to themſelves, nes 
ther of them will ſhew any marks of being ele kfiged F 
on the approach of the knuckle: becauſe they will each 
C'2 ; of 


ö . 
* * . 
* 


. 192; m_ 
- of than have: „ the ſecond 
bar having diſcharged its overplus of this fluid into the 


firſt, which wanted enactiy WER PIP ie 
_ ficiency. i oo 8d ls ent 00” 
"Thin may: be pecan tinted; te e- 
periment thus, - Bring the tube, as before, to the mid- 
dle of the: firſt bar, and before the tubt ig withdrawn, 
A ſeparate them. Mu Ig: e is witadrawn; Kring 


ſpark A a. 
and afterwards they will give no ſigns of their being ei- 
ther of them electriſied on the W uche, 
for the reaſon already aſſigted.. N e eee 
| Nee r bee as 
and the other pls, ende fte. 
that if both had been electriſied plus, or both mins, no 
ſuch ſpark would have appeared on their coming into 
contact, and they would afterwards have given marks 
of being electrified on the approach of a knuckle to- 
15 wands cither.of them... NR ARA Apes: 

by and by. mw 33402 v7 Ma Sanne 

pf Se ee e 
was applied to the end of the bar, it electriſied it plus; 
ĩt is reaſonable to conclude that it is the ſecond bar that 
is electrified plus, as the fluid is forced into it through its 
end; and conſequently, that the firſt is electrified minus, 
as it was when no ſecond bar was made uſe of: and 
eee 
that 


"twp" 

tat the ud is now thrown into the cond bar, which | 

be'ore-was'thrown into the air. 1 
We are nent to Cigar what appe a ite 

end of the bar; when no ſecond bar was uſed.” 'Now if 


the two ends be ſuppoſed to be equally tapered n -o 
points, their reſiſtance will be equally weak, and the 


elaſtic fluid in the bar being put into a' ſtate of dllata- 1 


tion near its middle, will equally preſs both ways to con- 
denſe or thiow-out'the fluid, that ftands the neareſt to 
each of its ends. | 


To trythis, we may vary the experiment by applying 
in the ſame manner a'third bar, ſhaped like the others, 
to the other end of the firſt; fo that they may all three 
le in one horizontal line; and bringing the excited 
tube, as before, to err e reef r now the 
middlemoſt bar. ei e ef f) c 

The event will de d: the chidalerioſt, or firſt bar, 
will be electriied mina, and the two end ones plus. 

This may be proved thus. As ſoon as the excited 
tube has produced its effect, ſeparate the three bars by 
moving the two outer glaſſes, and they will each ſepa - 
rately ſhew Nee n n on the 6 1 77 of 
the knuckle 
N eee ene den p e 
fore: but now bring the two outer bars, by moving 

their glaſſes, into contact at their ends; and no ſpark 
will appear in doing this, or at leaſt a very inſignificant 
one, ee e ee eee eleo- 
trified equally. 


After 


Ta. 


An bring fiſt Ks FONT AR 
On Oh hop reve wrt the 


14 — 


755 after this, if you eee any of 
them, no. ſigns will appear of their being then clec- 
trified ; thoſe that had the overplus having reddily ſup- 


plied the want of this fluid in the other, and the three 


bars having in cor 
tural ſtate. 
Hence we may chil that the quantityofthis fluid 
which had been thrown into the ſecond bar, when only 
two were uſed, was divided exactly between the ſecond, 
and third bar in the preſent experiment; and therefore 


in the former experiment, the fluid that was driven out 
of the firſt bar paſſed into the ſecond, 5 


1 e eee 


was forced out at the other end into the air. 


This is the natural conſequence of an elaſtic fluid's 
dilating itſelf, when there is a reſiſtance to its doing it 


one way, and little or none another way; for it will 
moſt e _ deren ber r reſiſtance is 
E.. eh 500] 
Ws may, Bunt wy we lie piers be bly wel af- 
ſured that if we cover theſe tapering ends of a ſingle bar 
with hollow pieces of glaſs" that exactiy fit them, we 
ſhall in all probability prevent the fluid from paffing out 
through theſe ends; and a accordingly the experiment 
anſwers. For when the excited tube is brought to the 
N TONES i ; | Kaup? fame 


a r 1 its. od. ei 


aq 


fine ifinds From the mddle of the ber, ' as before; 
the bar, not its ends are tus fortifed with glafs, will © 


be clefrified Pla, Thſtead of Minns which fhews how 
much. more ſtrongly the extended Nitface of the bar, 

oppolite to the excited tube, refiſts the fucks eſcape, 
| than the tapered ends did. 


So much (at preſent) 1 for the firſt experiment, i in which 


the tube was preſented at a diſtance to the middle of a 
ſingle bar, and ele&rifies it minus, 

In the ſecond experiment, A the tube was preſent- 
ed at the ſame diſtance to the end of the bar, it was elec- 
trified plus, and therefore more of this fluid was thrown 
into the bar at one end, than was ſuffered to pals out at 
the other : which was reaſonably to be expected, as the 


tube, acting with no more force than it did before, is 


now at double the diſtance from the end, at Which the 
fluid is to eſcape ; and therefore has twice the quantity 
of fluid to condenſe with ſufficient rength to throw any 
out at that end. | 


But yet, that ſome of thi s fluid does eſcape out at the 


oppoſite end, will appear from bringing a ſecond bar into 
contact, end to end, with the firſt ; for then, on repeat- 


ing the experiment, they will both. be cleftrified phu : 


and on bringing. a third in the ſame manner, end to 


end with the ſecond, they will all three be elefrified | 


plu. 


But then the third bar 4 clefrified plu; les for- 


bly than the ſecond, and the ſecond leſs than the firſt. 


By 


_ -_ ---, 


__ -_— - 
P — —_—— 


cw 
_ —  — 


1 
j 
| 


By which i Gent ſeem, that if a fourth ary and 4 
bt and a fixth, &c, were in the eee 
_to the ſtring. of bars the waſt diſtant. bar 

excited tube, would bt che CIR. mel 
2 it; e that e 


[s barg to a cer- 
er . 
Let us now reflect a little on What vs ſeen with 


regard to the gir, furrounding the bars in * 
riments. 


Firſt, we hoes 100 that although air makes a "I 
reſiſtance againſt being cleftrified, f, e, againſt ad- 
mitting more of this fluid into it than what naturally 


| belongs to it; yet the excited tube does overcome this 
reſiſtance, and forces the fluid within the 4 7215 its 


A AT GENT of this fluid, Forced thus i into 
air in the firſt experiment, was ſufficient to electrify 


: i e two bars pla, that were applied | e on repeat- 


Ae 443 


img that experiment. 
o That none of this fluid was difipated in the air, 


and ſo loſt, becauſe on withdrawing tlie excited tube, and 
leaving thre 


bars” to themſelves, they ſhew no figns | 
ng electrified at all. e een 


It ſhould ſeem therefore, that when a ſingle bar is thus | 
eleftrified min; the fluid thrown out of it into the air 
338 


of 


1 17 1 
Ainkhodwporibraibair Ui furrounds the ends of 
the bar all the time the excited tube continues acting; 

and that, hen the tube is withdrawn, it returns 
into'the Far? kin Tuch Hime as the reftſtance At . 
is a ballanes: Re foros; Sw how hich it endewGGrb 5 
flow in; But as the bar remains deftrified mim after 
the Experiment” is oyerg it is evident chat all that Wis 
thrown out does not retuin in again; and therefore that 
the! reimaivider; forms itlelf into u kind of atinoſphere 
every way furroundingthe bar with a nearly equal degree 
of denſity from th nature of the two elaſtic fluids, / air, 
and the electrical fluid, and oi the refiſtance thut fluid 
meets wick int its endeavour to dilate ĩtſelf either into the 
air, or into the bart. 116-963 N92 01 i It Det” 

4 We havellikewiſe ſwen, that when a ſingle a 
ee here was likewiſe ſufficient quanitity of 
this laid e edSctrüfy two'bats applicd'to ts other end. 

11 follbiih{tliehefore, that when's barcis'cle@uiſied:/ plus 
by itſelf, and continues ſo after the tube is withdrawn, 
the fluid that was/thrown' out of the bar muſt remain 
there, and form che Tame kind ol atmoſphere! round 
the bar, a8 it dds ir! ee ee eee 
fied MINUS. mg Loro 

Whenever therefote 4 1 ee aer e, 

or minus, e the experimnicut is over, 
there are firmly atmi of the electrical fluid ſur- 
rounding them, that are ready to expand themſebves into 
* body 8 that refifts tels'than the abr: 
RI VIVO It 5 A0. any nr 4. and 


/ 
1 

' 

! 

| 
1 


Ka 


and thus is the reaſon why nnn 


ſame \figns,- when they are electriied either Plus or 
os e i eee ar 96d: r a e inch 
Iſay, very neary, becauſe hen ve gome to examine 
the figns theſe bodies, give (on being electrified. in theſe 
Ante with, greater: achse, we ſhall, ee a 
ſufficient differen in theſe ſigus to enable us to ay 
which wereeleQrified plus und which ume. 7 
II will be worth while to ſtop here a Hd and elde 
the different circumſtances the electrical fluid is in, that 
forms theſe ſimilar atmoſpheres around a body electrifted 
plus, and one electriſied i.. oalo dt 
round it lies between the air, [which reſiſts its entrance 
into it more forcibly than the bar naturally does, J and the 
bar, [which by being overloaded: by electrification, re- 
ſiſts its return into it, even when the excited tube is 
withdrawn, more forcibly. than it does maturally] and 
by being thus circumſtanced, its endeavour to expand is 
naturally exerted outwards from the axis of the bar on 
every ſide, and it gradually diſſipates itſelf into the air, 
and whilſt it is doing this, and no longer, the | bar will 


remain electrified plus. 


. Whena bar js electrified minus, the atmoſphere formed 


| round it, which during the action of the tube that clec- 
trified it, lies in the ſame manner between the air, and 
the bar, will, on that tube's being withdrawn, exert its 
endeavour to dilate, itſelf | in a contrary direction, V2. 

from the ſurrounding air on every fide inwards to the 


axis 


CY 


and reduce the electrical fluid "re 
of denſity q and-whillt this is Ai anda dönger, will 
the bar remain elefirified: ms... 

When therefore two balls are both of them electrified 


ou, ſuſpendded by tnc filk lines, ard biought near one 


another j they repel each other and ſtand for ſome time 
at a diſtance from tach otlier; hecauſe the two atmo- 
ſpheres,” each of them exerting their endeavours' to ex- 


pand into the air, want more room to do irin and wheti 


the weight of the balls is not ſufficient to prevent ĩtʒ muſt 
naturally drive them aſunder, till. theſe atmoſpheres 
are diſſipated, and 8 of e e 
again. c 1 cct rant Hefe gw * 
And when n i i 
ninus, ſuſpended by ſilk ſtrings, eee 
another, they likewiſe repel each other, and ſtand for 
ſome time at a diſtance; from each other ; becauſe the 
condenſed, electrical fluid in the air, in order to force 
itſelf in at the ſurfaces of. the. balls between their 
twocenters, crouds in, and forces them aſunder, till the 
atmoſpheres get all into the balls, ae 
takes place again. 

But W h tang: ec one 
cleftrified, plus,. and the other. minus, and brought near 
one another; . they, will gradually come together and un- 
defrify each. other. . Becauſe. the atmoſphere. of the 


ball electrified plus, W e 
I D 2 


un ef lid Rei nd le will gradually low into the bar; | 


| "= 20 1 
| tm besen of the ball out warde; anc che atmo- 
ſphere of the ball clerified min; is endet to di- 
lite itſeif from the aip;iriviaridsitt hi teren df the ball 
The common atmoſpheres'therefare-of Ahe Wochalls, 
thus brought near together; exert- their fotres in one 
and the: ſame direction betweuſi them ; H flo of the 
eleſtrirnl fluid ind klin ball ceRrificd s in facilitated 
by the endeavout af tlie eleſtricab mid d gotiont of the 
ball, electriſied gha: and vir um and fo; the two 
their natural ſtatss .d g), 
Thus then it appears, that mhen t only>know:that 
2 body is cleftrifind, withinit knowing in, what manner 
it was electrified, there is no criterion . to form our 
anent üpen whether it was <ieatrified phe, or mms: 
deeatiſe the vmmmen appegrunets are the fame in boch 
n Den dee uneleftrify . e Yer eee 
ä T che fume train of reaſoning, we ſhall 
realy? hea a certain method to know whether a 
body is” electrifed pal, or mint, een without under 
trifying k. „ $4 8575: 11G Han 10 ies T910133 OY 
Faſten two cork balls one at each end to er 
thread about eight inches long, and, doubling the 
thread over the bat before it is elterified,” make the 
batk hang as near to one another under the bar, as they 
ran; and now the bat, the threads, and the balls, ould 
ve confitlered as one body equally rea 0 be cli 
al. or m. 2 13 M a 
2 a | 1* We 


mn are & . cn a 
1 1255 5 1555 : Aritgd, at ; 
898 2 1 Ke e ons angther, ,and. hang AL.a . 
ee Fra SAC aher rag they did na 
ly; wie 96h unden rid ot bavyher I vorts 
k A be es ein di 
Tor ne mr nt fe 
5 N EP, 5 
exxi MT Gy SPE nd ene the a [Page a- 
ZE 2 8 Fer Ol of; kay I at their 


cn is Wercome 


2 

ig 20 ls take up ſom e little time, 
IC encr 

5 5 15 wy eres heir 5 Tos 

I ac 1 be was 

bis = 1 (OV Of IT or OCT ve the © dal Fry 


"th 815 1 . * wy 
once over 


ONCE 
15 . 
Werd, i. L. 


a —— 57 Mü e 14 BY to- 
rhe li" 8 Ae e 
2, We will ſu p ſe the bar, be be eletified 


18 of — 3 . IH electrified 
their being electrifi at all, 
; 9 8 Se ie e 
mt iet 1.95. 9 r big ; 
Now when an ed Gs tube is is brought t to a certain 


Nance under the 75 Fog 8 a they 
vill rope 8 oft OK y and fas 2: nigh Sal 


E 


Ur — 


— 
Wd at Ie i one AID er er Va 
F 4 


| 
| 
| 
| 
Z 


b al nde h ping 
atinoſphere is Milde, p ee ; 


—— continue to, 


minus; and when we 1 98 


— . 
N P, 
* 


Ex wa * 


be ah hoy ae ibid et 


they are reduced to their natural” ſtate. But thoy the 
excited contert” Witty” the Alf, "this amo 
N hire) eden Hal preradte gait Ant Ai Acne, 
on this additivita] fores Wing 8810 b Ir,” 


12 


| as the vir; Se en 1 be poten bp more 2 a 


8 ä 61 res! De 
Us ap! 


ance will conti vb remains 
in action: and en ln dae is WI ithdrawn the 5 


i 
will repel e each other more forcibly than at fiſt, bee 


| they 850 remain 'ryore fo dad clerifio plu Jan " 
us then it appears ough the balls repel each 


other ate the bar is derbi eithe 5 n or "min 
yet when an excited tube is brought ow them in this 
= repulſiye ſtate, they vin in one caſe nn pic re- 
pu ie does enereaſed at firſt, but v very ſoc 
55 diminiſhed: and in the other K's 


19 but very ſoon after encrealed. Ne a7 


And when we ſee the app ? 
we may ſafely conclude the ba 


caſe, we may conclude the bar had been ee plus. 
| This, therefore, is an eaſy. and read y way of trying, 


| when there is any doubt about it, Sho! any body is 


electrified 


> "| — ws. 


wo 


4 


gr minus,” 
a fired . may, Val che aſſiſtance of a glass 


111 562 


e e en clthcitied at fr without 
the i ring 


1cannot help D obfervin ving. & here, that in the firſt kult caſe, alter 
the excited ine bas been held fo long near 2 5 | 
yy its being winkten they. no longer e 
other; 1 reſented 149 them, it w ill | 
them and the e bar pla, and 17 5 will be put i into E . 


enn 
wwe tate di en vetigdi Th: 7 41 bots 
1. able. to. concl Or conclude, that if he 


übe, be call 7 hung on y Ol on the bar without 5 nS | 


preſented, at A, Proper « 4 
the bar, and ſo had el ied it minub,, had been brought 


4% 115 


nearer 95 5 ke r, , fo as as at laſt to to touch 1 it, it 


bs: + lt. 
1 21 uni 


And Accor ng! eye the experiment was tie, it. 


| ſucceeded, e r was electrified pas. 


Now the conſequence of this is, that chere muſt be: 
ſome middle diſtance of the excited tube from the bar, 
between its ; fituation, where i it electrified it minus, and. 
is ſituation, where | it electried i it Plau; at which middle 
diſtance, the bar wall be reduced to its natural, ſtate, 
and not be cleftrified any more, than if the tube Was 
not there. e a ct 

This En appear a a.moſt ; amazing parades in ler 
tricity, Fi it was told ir in general t terms to any « one, 27 


At; 


e ſdme ex re 
Eg na 5 


_ 5 1 jy QYEH | 
w 19 Lpitly 9 A Ar ceales 2995 cle 5 
and} ds th dee fill newer; 79 — 5 
"Now - as this was: educed from-ou our 2 2) Ae Fi 


* ack 


II 


\ Te every w Ant in. on aki | 
go ee ines Jad en 0 feel 
e hasse wee wil ai ha, 905 
Am de 5 * 32 ie the Po Fr 
5 85 eee. wfyin machihe) is limited 
„„ e 8 5 8, at one and 
7 T5 INS > 855 thole? Ladd 1D SU 0K Foot 
90 1 Wel e 1 e F 
a : and in order to do. it, 5 een 
dexes to ſhewus when, and to Nn oe the ke bar, to which 
they are fixed, is electrified obi ent Ta will exattly 
_ arifver, becauſe they Will repe repel each other with more 
or leſs force, according to ro their greater or leſs degree of 


— 


+ ou, +, 


MF 19D nne. 
er] tio 
el ifica * 921 65 2141 mand } Peng - i 
'Let the balls, therefo re, be 3 at d of the 
7001 14 
ber and the ex Ne tabe be ht to a ri tn: 


13 the middle of k, and 15 there. ſtcady and firm, 
Rao nyo 7} pn 
Now I ſay, dat ſome little time i is taken up, dug 
Which tlie ade eledrifes the bar h to a certain de- 
Sree; but chat when it has once done this, it will pro- 
duce - 


— = 
wo ev, . — 
. —— LS A 3 
A * 
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*4 an 1 
5 | Ic nnn N 
— — — none of its 
foregoing ² to beiuents:od ] oils 3k 5 
No this is ſhewn' to be true in fact by trying theme: 
peri mant thus itli the cark-ballss: Chr youwill-&6/0n 
bringing\the extitet tube to mis diſtanc from the bar. 
the balls wall begin to rep ach ther, and continue;to 
do ſo moe n more, tillatheiy fand at à cortain-dif+ 
tance aſunder and then they A PT OI 
is held-atthit kliſtnitre: i 24: CFTR DO lf i 
Ibis lis a pοοονjõX f e e HPotwer of 
the excited diibe is; linited,” and rhef ta aft bu 
to a cettain degree in clectrifying bodice, WHR HH be 
greater or leſs; accdrding to the cHeumſtuntes of each 
particulantemperinienti! i e yet ee 
But this wilt beo by the following very re- 
mirkable feof expetinieny/o 2 25 2407 0 
Let a glaſs tube behermetzenlhy ſcaled at ont end, and 
have ĩts uther em properly arimed n brabs, ' cemented 
into it : ,jneti proper donirb eure de Rinde in hat 
braſs, ſo that the tube my deadly ft ho? che aitu = 
pump anddexliauſted of air; and afterwards Adden 
from it, and ſtill emain ecauſt es | 
5 1 Let this tube be fmt co chr air- Peng ir e g 
be exhauſted af air $f: 8. 18 ad tod: Biw 11 1848 Ino 
Now before this is done, che outer amd in- Farfus 
of the glaſs tube are equally expoſed to the air; and 
| E ond 


* * * * W * * 
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[ 26 1 . 
conſequently, che powers of theſs-twoduifates-are in 
| equilibrio, even ſuppoſing the airito;affe@ tham. 
. Lene enen een as perfectly as 
ien gf yd l ni undd 4 0¹ rect 4: itt + 8 | 
When chis is dene, che outer ſurface remains, a5 
before, expoſed to the air; and the inner ſurface is 
expoſed to the electrical fluid, which I will ſuppoſe 
to be naturally diſperſed in empty ſpaces void of all groſs 
bodies, (as the vacuum is ve dee en f. eg bs 
well as in the pores of groſs bodies. Wia in 
And the equilibrium is Gil deen bene the 
powers at theſe; ſurfaces : a we imay-equelade'from 
there:being no viſihle ot pereeptible we egg 
to be produced oni drawing the air ſos 3 
the tube, either in the light, or in the dart 
Whence we may conclude that the air; whervit has its 
natural quantity of this electrical fluid only in it, does. 
not affect this tube at its outer ſurface, more than the 
fluid within it does at its inner ſurfac . 
rr 
and let a perſon graſp the bra end of epa ond 
whilſt he ſtands on the ground. 214) od 1662 0! - 
4. Let another perſon-bring an extited tube near the! 
outer ſurface of any 1 
near the end that is hermetically: ſealed; for — 
only, that it will then be at a diſtance. e. Fo _ 
eee ene ob ei eli 0 el we 


— —— ũ ꝑ—— JA p , 
| 9 2 8 2 #. 1 
7 Hes) 0.5 0 
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5% And if che rybes 9 
of times fo ko ta be kept. at the ſame diſtance, from ea 
other; this lucid appearance will ceaſe, and the light 
1 e eee v 
ome 
ns excited tube be withdrawn entire 1 y, the 
rp of light wil appear again; but they 1 be 
{cen darting from the. braſs end of the exhauſted tube 
through. the vacuum to the inner ſurface of that part 
of Fn from.. which He. had proceeded before: 
91 5 om a ee 


and this ds 4. | Hk de 905 * ad 


It Ii Ling the Otg ox Lara " 
before, Sha 


BY 109 TAY al 20 ee and 
WOT: the erh auſted one, as e ght Uifappe | 
there only appears a freſh d darting of rays Gila to tlie 
firſt, which Ukewiſe continyes for a 45 only: and on 
the removal of i the excited tube, the ſame Kind of Tight] 
ſomewhat Rronger and in in greater quantity, returns from 
the braſs end c bf the the tube, as before, and 2 En 
after ſome little time. 

In this experiment there is "the ſtrongeſt appearance of 
the electrical fluid 5 ſhifting 3 its place i in order to We 
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is the weakeſt. 


Now "Rn "= 5 at Os 
braſs And laid is apphed W ie Wh} het he f . 
fiſtatce; arid ts U en in hae 
vacuum muſt have ſome additional 2 given 
to it from that part of the inner ſurface of che glaſs 
which! is neareſt, to 4 excited tube, +. . 9595 be con- 
denſed tall it acqui pow T ſuffichent to to 6ve 2 the 
reſif met of the b 12 8 men un $0: 
But, this fluid within the exhauſted tube cafinot be 
condenſed, wi without, ut more palſes into! it  Immedigtely from 
that inner ſurface, and conſequently 1 long as 0. elec- 
trical fluid is continually flowing RES it into the vacuum, 
and ſo into the, braſs, &c. fo. long will It be loſing its 

natural uantity, unleſs its loſs. of thi i fluid | be ſupplied 

by. a flow of more from che excited tube. ps int 
I ſhall now. therefore, endeavour to ſhew, that the 
loſs of the electrical fluid flowing from the inner ſur- 
face of the glaß, is not ſupplied 0 a ſimilar flow of it 
from the excited tube to it, throug the outer ſurface ; ; 
and therefore, that the glaſs is Eleftrified a minus at or n near 
that part of its inner ſurface. bes 

. Now this will follow, plainly, if I can e 1. That 
no electrical fluid flows into the glaſs ſo fat as to reach 


* 1 80 


> pp — Ay 83 „ 


that 


: 1 29 ] 
that innen fünf? and, 26. N part of ae eleauical 
to t ean be drwen ont into the 
vacuum, without ſuch a flow of the fh from the ex- 
R pong nighat/2c-yed-et ning: 
- In orderit6-pyove the firſt of theſe; the beſt way ſrems 
to me to be to ſuppoſe the contrary, that the cleftrical 
fluid does f inte it, and ſupply it continually,” and 
14 ˙ e eee eee ' 

If upon this enquiry, we — a 
anſwer in fact to what we ought to expect from this 
ſuppoſition, there will be no reaſun ta reject it. Bui on 
the contrary, eee ven peer che greg n 
be given up-. . | 

Now if As aan o dee thin al frome the : 
excited tube through the whole ſubſtance of the glaſs 
to the very inner ſurface of it, ſo as to ſupply the 
very quantity it drives out through it; the glaſs at this 
inner ſurface muſt always have its natural quantity in it; 8 
and conſequently, hen the excited tube is withdrawn, 
remain in its natural fate, equally. capable, as at firſt, 
to r the: ue * en of * fluid into 
it. ft T6; Py 

Andhintiieg nwithirawing the excididitabe, that 
would be no; ſuch return of light from the bfaſs, Sc. 
dating ſo particularly towards that part of the inner 
{urface of the glaſs, as appears in the experiment. 

e 0B ee Sharm; e une ani, 


102393 e 


1 

} 

44 
. 
1 
U 
12 

14 

U 

- 1 
ot 
Vi 
oy 
* 

N 
1 
* 

: * 
I q' > 
*© it 
1 ' 
| 


— 6 1 | 8 s 
P00 Sts i SE 
——— 
— 


—— — 
—O— 
—— „ 


- 4 1 * 
— r 1 5 — 
9 a a+ * 
— . — — 
2 _. 


F 30 1 
0 80 fer theriithe appearahces in che enperiment do not 
| anſwer: agreabiy to what we ayes 
onthe 10 Oft fook Men a; 
Again, if the excited tube ſupplies Winder ſurface of 
the glaG with as much of this fluid as paſſes through it 
into the vatuum; it will follow, that as long as the ex- 
cited tube has any power, there muſt he a continuation 
of this lucid appearance in the vacuum; but this is by 
no means true in fact, that appearance vaniſning long 
nm ep e as was ſeen 
above. CEE on lt no hc 
| 10 Hite chefs wth ireeepb Rs Aeli 
che appearances do not anſwer on the trial to what was 
reaſonably to be expected from the ſuppoſition. - 
fluid paſſes from the excited tube ſo far into the glaſs, as 
to reach its internal ſurface and ſupply it withi any recruit 
of thoſe particles of this electrical fluid; which arethrown 
through i it into the vacuum: and coniſtquently, that this 
inner furface remains! electrified nu during the con- 
tinuance of the excited tube near the glaſs; after the lucid 
appearance has ceaſed; and ſtands ready {on'withdraw- 
ing that tube, or on its power's decaying) to receive a 
ſupply of what it had loſt from the equilibrium being 
reſtored through the perſon, his hand, the braſs and 
the electrical fluid that is in the vacuum. 
But that no doubt may remain in an 4 of 0 
delicate a nature, I will propoſe IRE the experiment 
in a more accurate manner. Every 
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| [8 37 1 
Bxery one knows that a har of iron, „ 
ſtrings in the air, may be kept equally electrified; or 
| verynearly ſo, for any length of time, by the electrify 
abe "_ ne 
time. itet 288k Won u wor 200 CF 
Nox ir ad Wen e e i 
gab (ohich. is continually long its power) to the ex> 
hauſted tube, as Idid before; Inow approach the exhauſted 
tube to the encited bar (whoſe force is conſtantly: kept 
up at the ſame degree by the machine) to ſuch a partieu- 
lar diſtance, as to make the lucid appearance begin; 
and then keep ĩt there ſteady: I gain this advantage; that 
it continues during the whole time I keep if thus ſteady 
at one certain diftance, expoſed to one and the fame de- 
ber of an i nenen Has, or very nearly ſo. 
And on trying the experiment thus, IT found that the 
lueid appearance continues only for a timited time; and 
if the tube ws to be held ſo ever ſo long, there would. 
be no return of that appearance: but on removing the 
exhauſted tube from tlie bar, the light returns again 
immediately; ſhooting then from the braſs and hand to 
that part of the inner Ae e that had been 
neareſt to the bar. 55 
No experiment can be ſtronger 10 te point, than 
fluid does not flow in Io plentifully; or ſo forcibly as to 
reach the inner ſurface. of tlie glaſs, and fo ſupply it 
with a quantity equal to what is thrown off through it 


into 


1 22 1 . 
Abe sen h approach of che excited 
tube in the firſt way of ttyiug this experiment, or on 
the firſt-approath of the dxhmiſted tube to 1 
ban n laſt i; vIizpo a gigi Sonam 
It remains therefore to be ſhown how this = 
face, and the part of theiglaſs neareſt it, can be ſo affect- 
ed, as it is, without fo ſtrong a flo of this electrical 
fluid from the tube or bar: 1 thdbibles game 
In order to be more plainly underſtood, I ſnall ob- 
ſerve, that the electrical fluid within the hollow of the 
_ exhauſted. tube is in the ſatne ciroumſtances with that 
in the finſt bar, hen a ſecond bar as brought into 
contact with it end to end? and that this ſecond bar is 
repreſented in this experiment by the braſs and the per- 
ſon holding it. New as the excited tube, applied to the 
middle of the:firſt bar, dilated: the ſelectrieal fluid that 
lay neareſt it wich ſufficient force to-drive. chat at u dif 
tance into the ſecond bar: ſo in this cperiment, the 
excited tube has power enough... to-dilate the electrical 
uid at the inner ſurface of the glaſsngar it with lufficien 
force.to drive the diſtant part of it in the vacuum, into 
the brafs,. and the perſon, who, holds it; though it ha 
not power to force any ANY electrical fluid inte the 
glas . Sof 26. . 
But this E excited tubecan dil 
this electrical fluid in theſe circumſtances hut. to a certain 
degree; and this! it muſt do gradually; and conſequentiy, 


during the time of doing this, there will be a flow fo 


t +1 
nner ebe but, 
&c. which! maniſeſts itfelf-by a ſtream of icht. 
10 And hen chs electrical fluid in the braſs, yy y 25 
is ſufficiently;condenſed to ballatice the forte of the cli- 
lating fluid inrthe vacuum: no more of it will be driven 
out,, che flow ef it will ceaſe, and the lucid light will 
diſappears; rod ert f ro end; gi od; bog 810 | 
80 long therefore'(after: the light diſappears) as the 
excited tuhs in held at che ſame: diſtance: and ad with 
the ſame force; the electrical fluid within the vacuum 
and the braſs, Ge, will bo kept in equilibrio, the elec⸗ * 
wical fluid; nearsſt-the-exeited tubs being: all chat fire 
foroed to continue in that degree of dilatation! iy th: 
continued fotee of that tube, and ſo to keep the mõre 
diſtant part of the fluid near the braſs in the ſame de- 
gree of © +1: For; ſurely the ſame power, that 
s able at firſt, to put them into theſe tlifferent ſtates, muſt 
be able nenden moe, ates ſo rag assi, 5 
— in the ſame Dtn 1807 = : 
But on withdrawing the bude, che Soneg f be con- 
denſed paxt of he fluid in the braſs drixes that; ir the 
Vacuum back again tay — ſurfdee of the glaſs, 
where the tube had been applied; and conſequently, 
there muſt be à returning flow of this fluid from the 
braſs to the glaſße, Which wilb manifeſt itſelf by a fimilar! 
appearance pf light: ſhopting from the braſß td the 


glass; and this e than till ein Peer 
Nium is reſtored. £11" a 


n * 1 1 del . 
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bars when they are left —— Whaye' Wrede is 
_ vithdrawh, the equihbmum here tob being very ſoon 
reſtored by the condenſed part of the flat in 3 
gradually flowing into the dilated part in the other.” 
— anc conſequently theſe two experiments Mtheſtrate each 
other, and the reaſoning thus on them both 1 is 
ſuffcient to ie ins) that the-eleRricdt Aud within 
the ſubſtarice of the ials"ut itt inef ürfact is forced 
into a ſtate of dilatation by the power of the excited tube 
. at adiftance : Which it is in this caſe enabled to 

by there being no refiſtanceof air ut that! fates to ee 
| that fluid from dilating, '\. % 1601 ttt Sonni on bene 
N From theſe experiments ue are naturally to . 
tempt an explanation of the appearanices that" occur in 
dlectrifying and undeftrifying a large pane of glals in a 
fimilar manner to that in wich the Zryakn bottle was 
accidentally. ekf&rified at firſt. Before the appearance, 
that happened on unslectrifying that bottle: no one ima- 

gined that glaſs could be electrified any other way, than 
by being attually rubbed. But experience ſiniee has taught 
us otherwiſe, and that in order to elestrify Flaſb ſo as to 
produce theſe appearances with conſiderable force, it is 
neceſſary there ſhould be extended over the two oppoſite 
ſurfaces of tlir glaſs equal covering of Metal, or ſome 
ſuch body as eaſily electrified: but low theſe coverings 


contribute to mne mor kitherto 
been ſatisfactorily — 1010 


We 


(bag 
| Wewilt-fuppaſs-thenunodlgng pand'of Blat to be | 
were in he aua od tuupper furface Ove 
ſomehowhopviedeontd@with/it! 

the pans df glaſs but no Mere techn Withrin hae 
three — — and chat the fame be done on 
its. under ſurfage;{o that the under-covering/-may lie 
mee 


N bas 020336 2UW 901 
The uſe of tho upper Oovexing is this. As every part 
of it, from the nature of metal; is equally electrified at 
the ſariie / tima chht any one part of it ia; the hole ex- 
tendedꝰ ſurſade: of the glaſs: immediately; umider it lies 
equally expoſed atme 
that cover id dectrified. d f ot 97192) s 
Let us then ſuppoſe that a Communication is made b 
a wire from the electrifying machine to this uper oover- | 
ing: it wilb ſollod chen i chat, wlicnever the machine is 
put into motion the- dlefarieah; fluid will be directed 
down the wire into the upper donering, and when: there, 
will exert ita full force againſt its whole extent of, the 
glaſs immediately under it a and that this force will be 
greater than the foree of am excited 3 the, ſame 
ſurface of glaſs would be, when it was only brought near 
it, becauſe the flow of the fluid to the glaſß is leſa reſjſted 
by the metal wire and covering, than ãt would be in the 
other caſe hy the air it muſt paſs through to grt — 
this is another uſe of the coyering. er 11 D 
Let us in the next place ſuppale a communication. to 
be, made — nen e eee 


11 


U wry 
and the, ground, it is län, anza upp gg bil iht de 
| Pr Roo US ws oi eee 
the. eſcape' of: the-gleQigal Hiuidithroughithpunder fur- 
Nu — eee reſiſts ſo 
the wireatonce, and — — 
is the uſe of the uncovering-and-its wire % u od 
Let us next attend to che glaft. We are to conſider 
no more of it, as to its being eloctriſied than what lies 
immediately between-ats:itwo:covetings forthe rims 
of the glaſs, that ate left uncovered and Expoſed t6:the 
air, ſerve to prevent any of the elebtrieal fluid paſſing; 
through tlie eiiges or points of the pane o glaſs or from 
N cover to tlie other.. i E Armot vw; 
Now this parallelopiped. of glaſs (hei h communi- 
aden iv mide ith th mne en vans 
armed with gab; and wes s bar was in thoſe 
ſtances electrifisd ſtrongly pg when the excited | 
tube uns brought into contact with it, and ſo had no 
air between it nm eto 
fluid into the dar-. f 264) 20 wo ally Be 
Though the refiſttioe in lt W dase del off in 
the preſent caſe, s if ati exeite@'titbs vas in coitakt with 
the glaſs, yet it is greatly diminiſhed by che electrical 
fluid's being conducted thus to the glaſs through metal, 
mn. paſſing * air at all: and therefore we 


have 
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3 * FOI 
farourable cireumſtances to be ſtrongly -*eleftrified, 
from everys thingpewe! habe hett cen: in lelecrriffing 
of metalb lt zn b mov ne A] moot bd! Mint 
But experienee has ſbewin us the contrary and that 
ela ea mot bed ele chifed, but thitt the reſiſtanee muſt 
be talen off from ittrundet, a ell as from its upper 
ſurfacelꝰ· it i therefote contrived; by placingthe covers | 
and wires as have done that the eſcape: of the Alaid = 
may be as much prmNted thro - gh the under cor 
the wire that commurycateswithetheiground, as che en- 
trance of it into the glaſa througli the upper covert iã by 
the wire that c ννrücates with the machine. 15 
We ſhall now, therefore, propoſe an experiment on 
the pane of glaſs very nearly in theſe ir u tances :- 
under covering by à perſon: ſtanding on the ground; 
and let the wire,-/which communicates with the electri- 
upper covering, and end with a knob, as large as as the 
fingers end. + lll 8 Mw Fi YE 545 1 10 5 1% lar 2 
By thus bringing the finger and the wire almoſt, bx 
not quite into contact᷑ with the covers, we gain this ad- 
vantage, that when any electrical fluid flows. from the 
vire into the upper covering; or from the undet cover 


ng into the finger, 3 el 


1 


mga n "sf e ene ieee 
If no the machine be ſet in motium⸗ . 
| ſpark be ſeen iſſuing fromthe wire, and at the ſame time 
an equal ſpark from the under dover i; and then another 
from — under cover me neee 
and then- ceals, owrithitanding be men be kept 
and finger be kept in tlie eee Io 20661! 
ever was thrown in at the upper-cover. paſſed out again 


= therefore, that the electrical fluid has ſree paſſage 


| | theſe circamſtances;. — if e pe 
have ceaſed appearing, and both the wire of communi- 
cation and the finger ave removed; a finger be brought 
to either covering at different times, there? will none 
or — en enn og 
fied. & m ad! bog n act eine 215262 
But 10 eee Ames fromuthels facts that 
the glaſs is not electriſed, will hold one finger in con- 
tact with one cover, and. then approack a finger of his 
other hand to the oppoſite cover,” he will xwceiue ſo ſwere 
D ' - 
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1 ſroks; avwit-convinge Hias that the glaſs was very 


ftrongly Uleftrified ; though before it gave Hittle or no 
ſen of it in the manner nietals do; which part with 
their overload readily whereſoever 1 are „„ - 
is At les trifled All, © t ei W 
| The fact however is undoubtedly true, that as much 
of this fluid is throw out of the glals at the under ſur- 
facethroagh che under edvering into the finger, às is. 
thrown into it from the wire at its upper ſurface 
throuph the upper evering; but the reaſoning upon 
this fact is n en e e experi- 
ment! n 9177 1642, is 203 o balog 71 ug 
kalte how om dit ot re a wif enable 
u to ſolve tie difficulty. Jo WRT ee 
Let us call the . of the glaß, 
ſix; by-which 1 mean that the upper refiſts the entrance 
of the fluid/into/the'glaG, and the under reſiſts its exit 
out of it withthe fame' force, equally to fix : and that: 
the machine acts 'with'a force equal to nine. FE 
Then will fix of this nine be ballanced by the ret 
ance, fix\" at the upper ſurface, and the fluid will be 
forced" iti the glaſs With tfie force, three only; and 
conſequently, when the riiathine has exerted this force, 
nine, and condenſed the electrical fluid within the glaſs 
to ſuch a degree, as the force, three, can condenſe it to; 
it can do no more; becauſe the reſiſtance at the ſi 


fu, and the expanſive power of this fluid, three, (hich, 
from the nature of an daftic fluid, endeavours, 30g 


ever 
2 


\ Cw) 

it lies, to: expand itſelf (equally every way with the 
lame force with which it is condenſed) added together 

malten nine ine, ee eee, e 
mas Men 2k 5 "fy 1909019; $1 * vi Solis 

Now this fluid, thus farced into the glaſs, . 
immediately to expand ĩtſelf every way, as ſoon as ever 
it begins to be thrown into it, towards the edge and 
qu glaſs; as Well as towards eee 


f- 21 365 ü a3 c een e 

But theſe, edges and corners of the glaſs are every way 
fo ſtrongly : guarded: by the length of the rim that is 

purpoſely left expoſed to the air, that the fluid is pre- 
vented to eſcape, through, them by the: reſiſtance of | 
the air and the thickneſs of the glaſs it has to paß 
through; whilſt the under ſurface is only ſuppoſed to 
reſiſt with the force, fas and is puxpoſely gut off from 
any aſſiſtance from the air; and canſequentiy from ide 
time, that any of this fluid is thrown into the glaſs at 
the v upper ſurface till all is thrown; in (that the force, 
three, can throw | into it) as much will be thowyn out at 
the. under ſurface, where the reſiſtanee is leaſt; or in 
other words, the refiſtance;: at this ſurface will gradually 
be reduced to three, and then Are be e 
brium between all the forces. brain. 

Thus we have ſeen before, i in the experiment a the 
exhauſted, tube, that the excited tube, when kept at a 
certain diſtance from it, had a power to drive the elec- 
trical fluid out at thei inner ſurface of the glaſs, though 


no 


tal. 
10 eecigal uid paſſed fo. far into the glaſs as to _—y 
that ſurface ; and therefore we. may here imagine it 
poſlible, that che excited fluid penetrating thus to a cer- 
tain diſtance on the 5 ſurface pela at a 


of this 11 550 arg andthe lines at the under 
ſurface; and thus the reſiſtance fix at the under ſurfgce, 
vill be reduced to three; juſt as the force, nine, of the 
machine was reduced to three, by the reſiſtance, ſix, at 
the upper ſurface of the glaſs: and all will row". 
quilibrio. ws 
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b ty, allthe while themachineiscondraſingthe 
fluid within the glaſs near its upper ſurface, it is likewiſe 
diating the fluid, naturally in the glaſs, near the under 
ſurface ; which it cannot dy without forcing ſome of i it 
out ; and, therefore. 1 it is reaſonable to expect from this 
doctrine, As the wire and finger are not in, abſolute con- 
tat with the cover covers, that 12 ths” of fre ſhould con- 
tinue to appear at t both es during this time, 
and no longer; and that the inſtant they appel the 
fluid within the 1 * exactly ballances tl the fluid with- 
bat. : TINT | INN 2 Mie 2 

For the 192 Py Liest r acting with more force in 
nine, has this force ballanced by fix, the refiſtance at "Al 
the upper ſurface, with the additional force, thyee, 7 lhe 
condenſed fluid near. it; and the condenſed fluid acting 
the contrary way: towards the under furfate with the 
G ſame 
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fende furte, thier, 'is bellen By the Wl Anlüg fore 
threk, At hät undder fuffſe. 


debit in ont part "of the lu, Whillt its el 
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Non the only difficulty hire Arles welt want of 
conckibing how a quantity of fg Auld can the con- 
hbouring 
Hul im atiottier Part is attenuathd'; Fut When Leper 5 
rent 8h oe Ride, And Hothüng bur kult nech of 
cöterption LY on the other, the latter ought to give 
wy N ally as we part not yet how far the pat- 

ol BER 8 ntribüte 5 this el. 
brat glaſs 1 45 I 19 NOT. 19707 1 

To explain . ſtron ply on one fide 
we we muſt confider the 88 fo fore b. EY, and e compare 

the Fiſt Spin, th hf he at 
"Ye ds K d lia Us er 
3 che Eo OB 80 5 a conſiderable diſtance on 
the the glaſs 5 of the exhauſted fube, To as to produce a lucid 


en 1 „e 


appearance in the vachum for a tine; 2 and « on withdraw- 


CLF 


we 7 


ing the excited tube the lucidap earanc returned again, 
but 1 A a contrary e direction. | "i 8 82 3. it! 
us now repeat our pr eſent experimen t and try 


what. vn N. the ere If we dich un ae ire of 


communication with the machine, as ſoon as the appear- 


ance. of ſparks, ceaſes; keeping the finger, ſtill at the ſame 
tance from ie under cover. 


i eee ths, Vor of parks ks Pee 


i148) 
This therefore ems tu ben bree ee 
mat there 5s ſome; power remaining in the glaſs = 
chat prevents the return of theſe ſparks, or erer 
rents the return of that fluid into che glaG (vr 
he eee eee eee 
. ahat.the fore af the machine was 
the cauſe of the condenſation of the fluid within the glaſs | 
near its upper ſurface, OG 19 
that ſurface : and that this condenſed. fluid _— 
of that gt the under ſurface dilating itſelf _ 
out Ma py gs eee eee 4 
under fur face. teis eld i eb i en  bodiiiniogth 
3 — 
this candenſed fluig could dilate itſelf and paſs out 
again at che upper ſurface, the fluid would likewiſe. re- 
turn from. the finger into the glaſs at the: mere e 
and a park would appear; but the veſiſtanse atithe ub 
per ſuxface, tix, prevents this eſcape of the — 
fluid aut k Ahe glaſg as. it endearours:to dilate | 
aol wich the fare Muse i 15 $0) 1629 121861 
Coaſequenti, the condenſed fluid [within due Slab 
near Ks upper Jurface js the payer, remaining in dne 
dal, whe the wine. of RR Y wasgiithdraye, 
tr pron the return of the ſparks 1 
8 e at ;the ehangted tube; the 
4 


9998 pot ſufficient;payer. £9. condenſe 


wo fluid be e ef he e 6 8 
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hauſted tube) maſt; when iris withdravnydake ana, 
with it all the excited fluid it —— 

as an atmoſphere about it: and therefore the lucid ap- 
pearance returned, and this is the reaſon of che diffe erence 
| between'theſ&two' experiments. FF ned 9; 
Upon the whole, we know by experiment that the 
pane of glaſs in theſe circumſtances remains' electriffed; 
and ie have all the reaſon in che world from the equal 
appearance of the ſparks)” to believe that as much fluid 
paſſes out at one cover as paſſes! in at the other; and 
therefore that the electriffcation of the pane bf glaſs does 
not ariſe from its whole quantity being either r 
or diminiſhed, as it does in metals, and other bodies 

There remains therefore but one Way of exp Ann 
ihe" this electrification ariſes, and that 16, the con- 
tinuation of the condenſed fluid in tlie ſarne fituation at 
the upper ſurface; after che wire was withdrawn, and its 
continuing to act with the lame force, as' it did when 
the machine was in action; and thereſpfe that the 
fluid muſt remain denſer near the upper furface, and 
rarer near the under ſurface ef 'the glaſs, than it does 
rraturally in ee 2 return to our for- 
mer manner of expreſſion, that ' the "upper | ſurface 
of the as” is cleftrified' us, and the under © ſurface 
ek lr 0 m1 54 % 7 3! 
hing ſimilar to"this fate « of the fluid, 
in thee merit of the three bars in con iat with each 
other, When the excited t tube was applied a. at a certain 
n as diſtance 


[4% 1 

diſtance from the middle of the middlemoſt bar : Fer 
whilſt the excited tube continues there, the middle 
bar is eleArified i minus, the. others, plus. May not the 
three bars, as they are in contact with each other; be 
looked on as one bar? and will not the fluid ſtand dem- 
{er in the outer bars, and rarer in the middle one; than 
it did naturally, all the while the excited tube continues 
its action? 80 far then tlie diſpoſition of the fluid in 
theſe bars; conſidered as one body. e ee ap p 
thefluid in the pane of glaGs. 9 | 
But when the excited tubdiowithidraven, the aid _ 
mekiizely returns to its natural degree of denſity in all 
e ee d e eee 
ONCE. > itte 1;204- 2. „ 

In the pane of glaſs, this e ae to its na- 
tural degree of denſity within the whole glaſs, is prevent- 
ed by ſome reſiſtance remaining/at each of the ſurfaces 
after the machine is withdrawn, and acting with, ſuffi- 
cient force to ballance the endeavour of the fluid to do ſo. 
80 long therefore as this reſiſtanee continues, ſo long 
muſt er eee e aeg. n 
Now in e e OR en- e Plus 
cad there 4 on eee the finger and 
the wire, de left two atmoſpheres ſtanding on-theſe fur. 
faces without the glaſs, now- ſurrounded. (covers and all) 
with air; for the ſame reaſons: that the cork. balls had 
9 them, vhen one * 


Un] 
lus, and the other u: and the; attnoſphere about 
the ſurface, that is electriſied phe, will endeavour to 
dilate itſelf from the glaſs into the air; whillt: that at 
the ſurface electrified minus is endeavouting; to dilate it- 
caſe of the two. cork balls. Whenever' therefore theſe 
two atmoſphevesare permitted to communicate with one 
another, the former: will [drive the latter into the glaſs 
at nn min: as we ilawin the o 
balls. And dente aft tl bin 
But the — air, that enen 


left uncovered, ſeparates. ithaſs atmeſpheres, and pre- 


vents their communicating together: am wedknow'in 


fact, that a pane of glaſs, ꝓraparly nowered, min 
een eee ie e 
kund this leads us into the creaſon af above deing tt 
one way of unelectrifying the pane of glad with-vip- 
lence, which 3 3s by opening a communication: at ence 
this column of air between theſe +two atme- 


ſpheres, a 
finger in contalt withthenmiterovcer;anitheniboogns 
a finger of his other ham, 28 Huickly as he; can-into 
contact with the other cover.;” which he nt · do ſo 
quickly bet u very Hrongiſpark will appr. aud the 
Wat re umclectristed lat one, or wr, 
"Let us tty another va of fring air nication 


between theſe atmeſpheres, ſo, e 
ſha 


— FF wy 2 
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comaAtwith.clbthe-atfabesabthepancetgleb thetiver 85 


as We av it done thyi the-pardorts;hplding his 


„ ee alla 
ſhall be gradually und quietly uneleArified. _ a wire 
de bent in acircalar form; fo thatits tw ends, hen it 
is brouglit "w/the pins of glaſs,” may reach within two 
er thiee inches of the covers. If its ends are tapered - . 
down ines finte points, and the middle of it to be faſtened 
to a pisce S fealing war, and'then de brought by this 
ſealing wax held in the hand into the ſituation we Have 
deſcribed, the glafs will quietly and gradually return to 
its natural ſtate, the denſer And” eſcaping filently 
through "this wire Into dhe rarer: "and what is worth 
notice, the wire afterwards will not be ele&rified, not- 
withſtanding it is fupported by wax, which confines 
the fail within it more than 4 perſon s hand would; 


in a . 7 _ 


ant of k, Ulk the Platz Ts "unclbtrified.” May 'w 
therefore” cla , that nothing more is done In this 


erperiment, Urin tering the ed pilibrium be. gradually 
7eſtorel withih the glaſs? MT A Wit conclude, | 
that the overplusof fluid inthe condenfedpart was exactly 
equal to the deficiency in the dilated part; for otherwiſe 
the wite would Have been eteftrified either plus, or minus ? 
and therdfore'® "that" Güritig che Klectrlfleation of the 
glak, as much of the flujd was thrown out of the glass, 
25 was thrown in ; Which only. ſeemed probable | before 
this experiment was tried, May we. not Iikewiſe con- 
dude, that nothing "more. was done in the firſt. way of 
Uiſharging the mY than in this, only it was obli ged 
to 


| ; [4p . 1 | 
a 0 be dane gt e the violence m, bing only to 
the encreaſed velocity wich which the flaid was forced 
to move. into the finger at che upper ſurface?! And that 
this N of velocity was ſo great, that what in 
one caſe was, only a continued ſtream of faint 'bluiſh 
ght, was in the eve knee e ee e 
_ Tpark of fire? t 55 0394 bred ch r be 
This may ng a very minute way of een 
"the cauſes of theſe appearances, but it, ſcems to. ariſe 
from the appearances, and to be confirmed * * 
lowing farther obſeryations on the fame ſuliect. 
The firſt obſeryation is, that y/hen the wire of commu- 
| ' nication with the machine is brought into contact with 
the upper cover, and the under cover is left, expoſed 
85 ery here to the air; and che machine is put into ac- 
tion, it will newer be able to electrify the pane of gl, 
though its force be ſuppoſed. ever ſo great, becauſe no 
Huid ein be a of the under e 
of the joint reliſtang * dhe cover, and the 


ar Jurrounding it... 11 u ene roads! 
But it may be wh that this joint reſiſtance muſt 
f be limited, and conſeqnentiy, a power in Fo machine 
. may | be imagined greater, and conſequent! ** ſufficient t to 
electrify the pane of glaſs, . To this. anſwer, that no 
more of the force of the machine can act upon the up- 
| per cover, than what it can communicate to the metal 
wire, and that all bodies can be electrified but; to a cer- 


taindegree, and-conſequently,the force of the mine 
at 


E * I 


ment. 37 8 * LN . 


Ta) 


that upper cover is kniced and but ſmall in compari 
A | 


The force of the machine t e by be 
ſtrong enough to electrify this wire as much as it will 


— of; all ſuperior ſorce, by irregtlariy electrifying 
r e pl bee 


* 
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e thit if TREO TY 


{cribed above) is thus applied at its two ends in contact, 


(or nearly ſo) with the two coverings, before the ma- 
chine is put into action, the machine will never be able 
to electrify the pane of glaſs; notwithſtanding the'wire 
of communication with the machine, and the finger be 
each in contact with: the upper and under cover; becauſe 

the electrical fluid, conducted to the upper cover by the 


wire, has a freer paſſage through the bent wire to the un- 


der cover;than into the pant of glaſs as CHU on leſs 
than glaſs. | 1 * 


This is a farther: eee Au edel 
for the bent wires diſcharging the glaſs, when it was 


clectrified; for ſurely the ſame cauſe that prevents an 


effect from being produced, is able to deſtroy thatelfect, 
when'it is produced, 


The third obſervation, is this, that lese ſuch a 
wire to form ſuch a communication between the two at- 


moſpheres; they will of themſelves come together, when- 


ever the covers of m reach too near to the edges and' 
H © corners 


corners of the pane of glaſß; the defirical flaid ink. 
nuating itſelf between the air and tho glals, till it reaches 


der covering; and ſo preventing the electrifying of the 
glass at all, . hea „ eee 


per ſuclace of the) pane e. dirt ed de tek un 


minus. 


- ſupported each at, the corners by four drinking glaſſes, 
wire form a communication between the two upper 


greater force at each upper covering, . 
e 


4 


either the corner and edges of the glaſs, or of the un- 


hed to any degree. 2 und N 
This is the 1 mint I gave a particiar caution, 


that two, or three inches at leaſt of the under and up- 


covered. _ 
The eee ada ewt webt 
there is in theſe two atmoſpheres lying thus at the two 
ſarfaces of the pane of glaſs, electrified one plus and the 
other minus, with the atmoſpheres ſurrounding the two 
cork balls, na ebe en | 


In order to ſbew this a e ates, 


to be electrified equally in the manner we have ſeen; 
and afterwards to be left to themſelves. 


| When they are thus left to themſelves, 1. Let a 


furfaces. 


No alteration will happen, bn the two atmo- 
ſpheres, thus communicating together, act with no 


| Thus, 


"OY 


Thus hide 9 ether! when 
they ar66delhelsrifed pu they e 


— to do it as they are now ſituated. 


. RUSH ie, Ack Tet" Ho förft 4 Wthbiu- 
nication! bethweerr tlie Ude WO 8 112 Nr 35 07 ont 


No after dont Happen, ad Wer the This elle. 


Thus when two balls were Bröliglit together, both 


deftrified im, they did not tmelefrify each other. | 


ze But if with two ſick wires, à crofs * | 


be made from the tppet ever of the Arlt pane to 

under coveritig of the ſccond, withr otic wire; 40 55 
the other from the upper covering of tlie {coil to the 
under covering of the firſt: tlie contferiſed . 

vil neither bf heim de cönfiflöck, Vit o free palfaze wif 
be opened to thetrt to dilate Mtb ile panes Of glafs,” at 
thoſe parts ere they are ekeRtrified minis. The etectri- 
cal fluid therefor will cHetate run, arc rale ktelf 
to ĩts natural kate boch itt tlie Paneg of i, and ift 
the wites,” and" Höt Ons of wie wit Arabs Hilal 
cleftrified either plus of mints. 

In the ſame manner two Balls, Wen one Balg r 
plus, and te oller Jas and they are Brought" near 
one anotfter; run together 4 unekeckrifp cath! the 
immediately!” -. b Trent ban DaFAR 

It would be endleſs to produce a all tile n 
ta cou! be Hfowgh in oititioh of this way of 5 

Dani r H 2 ""accountin Je 


Fed other! ant fo would the 
Kit” repithfive forte were ron | 


dur an thus electrifying and 1 


not to carry this co 


kth 8 


dn for th uncommon. appearances tat 


agrees ſo exadtly. with all. the See eee 4a 


Fo Produces. or rather, which i bun 
m. N 


-Iſhall therefore 8 and only defire reader 


mpariſon of the effects of the atmo- 


ſpheres on the different ſurfaces of the electrified pane of 


glaſs, with thoſe « on the ſurfaces of the cork balls, electri- 
fied plus and minus, too far. I mean only. to compare 
them in general as ſimilar effects; and do not here con- 
ſider the comparative ſtrength of the powers producing 
theſe ſimilar effects. — Let us now return to e 
ſubject of this enquiry. 

Thus have we ſeen that the warkety : in o-the aces | 
made by different bodies to being electrified, has led us 


into the knowledge why bodies act ſo differently in one 


ſituation from hat they do in another, according to the 
nature and quantity of the bodies they are contiguous 
to; and enabled us to explain the moſt amazing ap- 
pearance of all, that of the Loden bottle, Which bas 
excited the attention of all the philoſophers « may al- 


moſt ſay) in the known world. 


This our ſucceſs in purſuing this train of en is 
ſurely ſufficient to encourage us to enquire farther, where 
this reſiſtance is exerted, and from "—_ Power within 
the body it ariſes. 


Now from our knowing way = that every. 


body 1 moxe. or leſs reſiſts being electrified; which 1 is now 


allowed 


11 


allowed to mean YE: body reſiſt the paſſage of the 
electrical fluid either into thetn, or out of them; though 
ſome do it wih a greater foree chan others j we may very 
ceaſonably conclade, that when this fluid is endeavour- 
ing to get into any body, the reſiſtance it meets with 
is exerted at that particular ſurſace, at which the attack 
is made: and Hen this fluid is endeavouring to get out 
of any body, che reſiſtanoe it meets with is exerted at 
all its internal ſurfaces at once; and, if the force /withi 
which this fluid, endeavours to get in or out, is ſuperior 
to the force, which endeavouts to keep it out or in at 
any place or phyſical point of any af its ſurfaces, it muſt 
1 more eaſily there, and conſequently will 
always paſs that way either in or out 
And there is an appearance im glaſa that is exactiß 
analogous to this, with regard to the reflection of the 
rays of light, by which it is evident, that a pane of glaſs 
reſiſts the entrance of light in at one ſurface; and when 
it has got in, it as ſtrongly reſiſts its going out at the op- 
poſite ſurfacej becauſe at both theſe ſurfaces, it reflects 
or drives off great numbers of rays, that without ſuch 
reliſtance would IR eg wb, _ _ of 
It is likewiſe n that the pre this back 
into the glaſs, upon their endeavour to get out, and re- 
turned again to the firſt ſurface, through which they had 


once got, meet again with an equal reſiſtance there to 


their paſſing Out, * * are 2 of them reflected i into 
the glaſs again. DEL FONTS? 


It 


tan. 
It is ſhewn Farther by Sir Jac. Neu that this force 
begins to erert itſelf — of light before they 
arrive into contact with either of theſe ſurfaces): © 
And h ce we have reaſon to believe, chat che reſit· 
ance we have experimentally ſhewn to be made by all 
bodies againſt being electrifiecꝭ either glas or minus; is of 
the ſame nature with that, ich not ont prevents the 
entrance and exit of the rays o light in glaſe but throws 
them off with the ſame velocity, great as it is, with 
which. they, endeavaur to; get into it, or out of it: 
bees moſt probably ariſes from the ſame cauſe. 
: And conſequently, that thus reſiſtande in bodies to be- 
ing deftrificd'is ererted, 88 the other is; before the 
electrical fluid comes actually into contact with the fur 
face of any:bodyrit endeavours to eleCtxe 
The experiments therefore in Bir gare Optic ſerve 
greatly to confirm the opinion we have endeavoured:to 
tho entrance and exit of this electric fluid; and chat this 
reſiſtance is exerted at ſome diſtance, before! thi fluid, 
that endeavours either to 3 a theſur 
face, where the endeavour is made. 4 
Our next enquiry is, whence this power uike, hs; is 
thus cxerted at the ſurſaces gf bodies. 
marder to anſver this enquiry, 1 ſhall firt-propoſ 
the examination of the following experiment, agreably 
to the way of arguing we have hitherto made ule of. 
Let a perſon ſtanding on wax electrify a tube, and 
let another perſon ſtanding on the ground take : as 5 
8 Ps, 


Tot. 7 
Gaps he can from the tube. There Wil ſoon be a 
time, when the eee e e El at haz 
to get any more ſnaps. 

But if, when: NE Lo hmes,. 
les one of his feet on the ground, and keeps it there; 
the other on the: ground may take ſnaps from ee ; 
to night, 1f he pleaſes. LAB 
From which plain experiment, the following conſe | 
quences may very evidently be dran. 0 
. That there is a quantity of this electrical gad v na- 
turally in the perſon,” ſtanding e on the wax, that by the 
contrivance in making the experiment ene into the 
perſon, ſtanding on the ground. 1 

2. That there is but a certain limited gate of 
this fluid in the perſon, ſtanding on the wax. Becauſe 
the ceſſation of the ſparks ſhews, that there remains no 
more of this fluid, that at firſt} produced them: or at leaſt, 
that if there does remain Tome in the perſon, it has not 
force enough to puſh out, and pals into the other, that mY 
ſtands on the ; ground, and endeavours to take a map, 
as he did before. 50 
7. Therefore the cauſe of the fluid's Calling out, and - 
We the ſhap, is the condenſation. of it at that 
part of the perſon, which touches the tube in rubbing 
it; and ſo long as this condenſation. of it can be made 
with a degree of force that is ſuperior to the reſiſtance 
made againſt its eſcape, it will continue to produce 
ſnaps: but no longer. 


a. Now 


a RE n Y 
» — n 3 * , % 
* . e : 
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ll 4*- Nom the perfor ſtanding on the ground muſt be 
eee an one body with the earth, and what little | 


fluid is thrown into him cannot produce any ſenſible 
encreaſe of denſity in the immenſe quantity on the whole 
ſurface of the earth: and therefore he will not be ſen. 
ſibly electrified, how many aa 1 He nay have 
\ 468 When 3 perſon on wax 55 15 . the 
| ground with his foot, helikewiſe muſt then be conſidered 
as one body with the earth, and conſequently, that 
the degree of denſity in his whole body cannot be ſen- 
ſibly altered, though ever ſo. many ſnaps are taken; be- 
cauſe whatever paſſes out of him, paſſes into the other, 
i. e. in their preſent circyrſtances, Nl into their 
common ſtock. in the earth, 
6e. In theſe circumſtances hk Me. of theſe 
perſons ought to continue to be electrified, according to 
our reaſoning : and it is true in fact that they do not. 
Fe. Whence it ſeems to follow that every animal that 
| 8 on the earth, every vegetable that e : grows: on it, the 
whole watery element that flows upon its ſurface, all 
minerals, and metals within the earth, as well as the 
air without, partakes of this common ſtock in the ę gene- 
| ral. courſe. of nature: Without being ſenſibly electrified. 
| Whence therefore | ariſes their "refiſtance to be- 
i ing ſenſibly clectrifed? In order to anſwer this; 
we have ſeen, that whilſt any body continues to 
be ſenſibly, or TPO electrified, whether it be 
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0 [ Nl | 
Ae de used beenden ben 
rt there is an ebene this electrical fluid formed! 
thatendeavours;taglefrify them above a certain degree: 
otherwiſe they might he electr. eee. 

out limit. N ei 5350) Tit 951 
This atmoſphere therefore, thus furrounding the fur- 

fees of bodies, when artificial farce cleftrifies hem, if 

what reſiſts their being electrified mere z; and when. it 
abſolutely prevents it, muſt be equally denſe and power- 
ful with that electrical fluid that flows from the excited 

tube, or Machine, which endeavours, to force its, way 
through theſe atmoſpheres into the Win order 
to electrify them more. 02 ten d 9 d Hennen ; 
In the ordinary and quiet manner, zaman — 


cal fuld which — ge 1 | 
dae its pores, ſurrounds every component par- 
ticl e ith it. here it is not. in abſolute contact xitha ita BD [ 
neigh] bouring component particle ;: thisattive fluidgcb i 
ſay, can not be idle, but, muſt be in action, though that 
128 be imperceptible; to our ſenſes: and ĩt muſt in an 
imperceptible.degree. be, varying its condition in all the 
Parts of bodies. whateyer, ine: in gur preſent way bf ex ·i = 
prelling of ourſelves, be eleckrifying them. plu or mim | 1 
e not ſo , as to BY e ſenſible us of at. NU : F 
A We | 


Fi 562) 
— thieref6t6 not ares eaftclubef chat al 
bodies whatever in theif nataral fttustion, arid all their 
component particles, have fürroumqdfrig their furfaces, 
not in abſehute cotitate Wirk Other furfatts, an inper- 
ceptible atth6ſphere of electrical fluid ſufffeient to balance 
the ſmaller force with which they are attacked; every way 
ſimilar to the perceptible atmoſpheres at the furfaces of 
becher dtesened lee either by art, or tre violent * 
Ploſtons in nature. ESI 9 Tic e251. 

III theſe atmofpheres, „ Aris ſurfates of 
all bodies, is placed the power, which 'oreafions the re- 
fiſtanee found experimertally to be made àg int hol: 
bodies being electrifted to a higher degree, thi k they arc 
naturally before we attempt to electrify them percepti: 
bly to our ſenſes : and the power is the claſticity of this 
ſubtile electrical fluid, every where diſperſed” indeed 


core groſs bodies are out of the way, bit Hkcwiſe con- 


find within bodies differently, abcording vo cher difetent 
fituations and neighbourhood to other bodies. © 
And theſe atmoſpheres may beeticreaſed, or diminiſhed 
w a certain degree many ways by art; and when this is 18 
dons with violence, the natural contexture of the bodies 
in altered in proportion to the wolencece. 
Thus we ſee even, by the ſmall forde'of eur electrleat 
machines, very manifeſt tokens of the electrifled bodies 
not only parting with their natural ſhare of the electrical 
fluid, but of many of their component particles; ; which 
* eb the ſineifthe yield on being eleftri- 
fied, 


My only happen on the fudden diffipation of them by 
art; after they Fete thus encreaſed. Before they were 

thus diflipatedy;1thiefefors; they kept the body, they en- 
cloſed, . amd: dee) and i the forèe, /which had 
encreaſet} them, had: gradually withdrawn fe theſe 
atmoſpheres would gradually haue returned to heir n- 


tural degrees of denſity, and ihe bodies ts their natura! 
ſtats; both wilt reparti 10 their component particles, 
their nahm hatt uf this fluid and of the rays of 


asg ns FIR ee N SHY HI 
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With gegart 40 end Am in heat 
ſpheres, what has been ſaid may be little eſtee mvs us aH 
ing fram heerye but it muſt be frmembered chat this. 


theory has been vety:carefillly: raiſed from experiments, 
by-ſhewingdometallacyin our 


and can iy bea emed 
realoning, er ſome axperiment an-contradificn te kt. 
When, this 1 UP Io ERIE hi 2 


or be impraveſl. if bon 8 7 | 
With negded>to dee geen 
in theſe atmoſpheres P ihail produd or 


— 
two, very Wellworh atenading to, IAH ehe, will 


anuntitaniexperimientalipfoef,. the heft prob of the 
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A — is 
the moſt difficultly elefrifieduof ate; common 
bodies we try our æxperiments upon: and therefort has 
the moſt reſiſting attnoſphere:on its ſurfuces according 
to our way of reaſoning, by which: it >/Ri6ngty teſts 
electriſieation, 5 the denſeſt atmuſphiare.ꝗã + | 
Nletals reſiſt being electriſied with mucl leſt force, and 
oonſequentiy have, in the fame way of arguing, at- 
moſpheres on their ſurfacęs which reſiſt / but weakly, 
i, e.; not the denſeſt atmoſpheres ... 
Heat is know to rarify alb botieꝶ both fluid or ſolid, 
and if a glaſs be heated ta a crtain degree even below 
e will conduct, as it is called, the electrical fluid, 


e. it will reſiſt its entrance into it, or its exit out of it, 
np more dn want, do: and hem Wer N | 


f chan Water. 13119 98%! 1 50 VB st rad att) tain onde | 
\Aſubtile-and-elaſtic fad moſt undoubtediy muſt 
be rarefied ſooner. than ſo-denſe a body as glaſs, and 


therefore it ſeems moſt probuble:that the reſiſting atmo- 


ſphere around its furfaces»isi rendered &unlly rare, or 
weak by the heat, with that of metals, and therefore 
reſiſts the paſſage of the electrical fluid through the 
glaſs no more than braſs or any other metal does. 
And this ſeems: to be conſirmed by-thecglabs's reſiſting 
this paſſage through it more and more as it gradually 
coals: till at laſt When it is quite cold, it reſiſts as forcibly 
as ever againſt ene, of the electrical fluid into 
it. r | TRIB hs LE ; 


Wax 


a a Cat , am. ol OLE aim. 
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Wax isis ſubſtance, which reſiſts electriſication per- 
haps as muell as glaſs; hüt certainly more than metals, 
whillt:t ſurface is ever) Where fmöoth and polifhed: 
but war is Very eaſily melted wir a ſmall degree of heat; 
and ſo ĩts utmoſpheres are very readily brought down to 
the ſarne degree of rarity with thoſe of metals: and ſo wa, 
even by the degree of heat raiſed by friction, ſeems to be- 
come a conductor of the electrical fluid, er 
ſtop or impediment to its flow. 1.199 OR: 

The fame is true of brimſtone; and hence will appear 
the reaſon of the appearances in the following ex 
periment;/ | 0 OSTHETL Si 2 tt. tio 9 Nins 167% 

Ia glaſs globe be ſo placed as to communicate with one 
end of the bar of metal, ſuſpended en ilk" ſtrings in the 
ar, and a ſulphur one be ſo placed, t to communicate 
with the other end of the bar; and both be ſuppoſed to 
be in equal order, and in equal motion, and equally 
rubbed, the bar will not be electrified at all; as appears 
1 our not being! able to get 4 ſingle ſpark from 
it „ld dn Paal d of ens iet e renedft 
| 'Brimſtone'is' claſſed with glafs, wax, reſin; Ge. as 
naturally reſiſting being eledtrified” with conſiderable 
force, but ke war does not reſiſt heat on friction ſo 
ſtrongly as glaſs ; und therefore has the atmofphiere on 
its ſurface (by Which it reſifts being electrifled) more 
eaſily' reduced te the ſame degree of weakneſs with 


that of metals, "friftion, than 1 e b n 
glas. T 0 (e 5 Tl 21s 93 


— 


in 
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— both the globes medugpatel wt 


=y in motion, 5 Mar 3 80 Joon there. 


fore as ever this rubbing the ſulphur globe has attenuated 
the. atmoſphere on its ſurface” by heating it, che globe 


and the machine, that moves it, become conductors of 


the electrical fluid that is throyym into che bar from the 


glaG Robe, and-convey it away.or give it fS f/ a pe- 


age into the earth, n iFthe bar infelf communicated yith 
the earth. 


Mee ee aton dns „ * 
globe of ſulphur, that is the real original cauſe of theſe 
appearances, by diminiſhing the reſiſtance which ſul- 


eee Int en alen 
left to itſelf unnubbed. | 


++ And-ncgordingly, mhew the.globs of . 


amrubbed,, without motion a and the glaſa tube is put 
into motion, the bar eee wil 
neadtly: be obtained. Ln ix 

The globe of fulphus, amhichnatuvally arfſta;clatis 


- fication with force enough to be claſſed with glaſs, Gt. 


whilſt it is left to ĩtſcbf, changing its nature i has. on its 
Aurface's being heated hy friction, and, becoming a ready 
conductor of the electrical fluid; through ee 
chat. puts it. into. motion, into the garth: is aver ſtrong 
confirmation of the trummof what; e aſſart, that the 
reſiſtance to being cleQuified an all bodies is ſexerteſl at 
their ſurſaces, and that the cauſe of. lis xeliftance is an 
* (lying at theſe ſurfaces) of the ſame electrical 

fuld 
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hci oh Use dut diniſites abetrding to their different 
ercumſtumces with regard tö the nature and quantity of 
ths bodies mumediately ſurrounding them. -: titre. #553 
Becauſe it hows" us, as we before obſerved on'plals 
and wax; int heut, ariſing from the rubbing, attenu- 
ates the electrical atmoſphere on the ſurface of the ſul- 
pdur globe, and ſo takes off the cauſe (in our way f 
reaſoning} ep * eee a — 
to being electrified. | d It iet e 
Jo make it ain planer as curries e. | 
cation is /niade at the ſurfaces of bodies, I will ſhew in 
the following very curious experiments, that the electrical 
fluid in paſting from one body to another will always. 
take that way, nn AE 97 bd er e 
to break throuuga a. a 5 
e A bes dadhein in ranching: be 
electriſied and ſet down on' glaſs, and left to itſelf. Let 
one endoſ a clean chain (ſuch a one as is commonly uſed 
the coating; and let a perſon graſpthie coating of the bottle 
with one hand, ami with-the other hand bring the other 
end of the chain and his finger and thumb: that holds it, 
at the ſame time into contact with the wire of the bot- 
tle. Here then are two ways:offered: for the clectrical 
fluid to paſs from the wire to the coating; either 
the perſon, or the chain: and if the Wb he cen 
hang looſely on one another, it paſſes: through the per- 


puns =. 


0p. WR WW” = rw 


fn, and he is ſhocked very nearly as nach ds K he: 
chain: 


- o Chg — 
- — — — 
e — . — . 8 
e 5 , * - 
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Sein s not there. Kenn 
any contriyance, ſo that its liniæs are all im abſolute con- 
tact with each ther, che fluid will. paſs: through the 
chain, and the perſon will Heck no: hock zat all. And 
this will be the caſe, let the chain be ever ong. 
Whenee it follows, that the electrified. id does. n not 


always pals from one body to another by the urreſt way, 


but on the contrary it will go alu. and paſt t Jane oy 


in which it meets with Ig reſiſtance. 


No if the chain eee e den be 


tween the wire and coating of the bottle, and it is ſpread 
ſo on a table, that the links of it ſcarce ſeem to touch 


one another; there will not only be a ſpark ſeen on the 


approach of the end of the chain to the wire of the bottle: 


but a number of them will appear very. viſibly, when the 


experiment is made in the dark,, ux, at every place, 


where the links do not abſolutely touch one "another, 
But when the chain is ſtretched tight enough to have 


every link in abſolute contact With its neighbouring 
links, there appears but one ſpark on bringing the end 
of che chain to the wire of the bottle; the whole chain 
then forming one continued metall ods 2 


By the appearance of theſe ſparks; or their non · appear. 
ance, we judge whether the electrical fluid paſſes through 
the chain or no. 114000 St 0 9 LV ef} 1011 elne bib 
Now in theſe experiments, wechave! ſeen. that when 
the links of the chain were looſe, the perſon was ſhocked, 
and the fluid: paſſed rough him; a that! it did 2 
18515 pa 


e 
paß likewiſe" through! the chain appears from ie ex- 


perrient (becauſe no fach ſparks appear betvsen the 
oP at's nx! 1 hr te 


| ee e thiy l ee n the ee 


made to the paſſage of the electrical fluid through the 
chain, ariſes from the ſam of the reſiſtances at the. differ- 


in paſſing through the chain. Becauſe when the links were 
forced into contact with each other, and ſo the whole 


chain was made one continued metal, this reſiſtance is 


entirely taken off, the perſon ĩs not at all affected on the 
diſcharge of the bottle, et ne, pe eds g be- 
tween the links. 5 

Now if the expieriment Gui pee in the flowing 


manner, this conſequence will be ſtill plainer. 3 
end of a wire, ever ſo long, be faſtened to the hock at 
the coating of the bottle, as well as the chain, and let 


a perſon, graſping the bottle, as before, bring the other 


ends of both the wire and the chain into contact with 
the wire of the bottle, and let the links e lie 


looſe on the table; or let the chain not be ſtretched. 

Here are plainly three ways, the electrical fluid may 
paſs on the diſcharge of the bottle, through the perſon, 
through the chain, or through the wire: and the event 
of the experiment ſhows that it does not paſs through the 
perſon, becauſe he feels no ſhock ; and that it does not 


paſs through the chain, becauſe no ſparks are ſeen be · 


tween the links; z and e that it paſſes through 


entſurfaces of thelinks;'it was to break its way through, 


the | 
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the wire, where it meets with hut one ſurface to break 
through; vl. the ſurface at the end that is brought to 
the wire of the bottle, the other end of it being ſuppoſed 
to ne e 2u; "_ on Py the 
battle, 2 461 20 ene 123 5 

A ball obſerve; Hythe by; has no one, who! had not 
made the experiment, would imagine with how much 
force the chain muſt be ſtretched before the experiment 
will anfwer, and the electrical fluid paſs through it with- 
ee a Sako at - any: the Wa i. e. before 
ether: which one ere naturally think their weight 
alone would be ſufficient todo. af 

But it appears that their weight en but 
that ſome additional force, independent of themſelves, 
or ther WO? 1s roqureed, to 2 n! — abſolute 
contact. 


This, therefore, js a firong confirmation of Sir Ja 
Neuron s aſſertion, that when a convex glaſs is laid upon 
a plane glaſs, they do not abſolutely touch; but that 
they muſt be ſqueezed together with ſome force before 
they ean be brought into abſolute contact, ſoas to produce 
the effects viſible in ſome of his niceſt experiments, which 
depend on their abſolute continuitʒ. $3 

From all theſe obſervations, and experiments, we 
may conelude, that the power which produces the reſiſt- 
ance we find in bodies to be electrified either plus or 
=, is the elaſticity of ans fm atmoſpheres of the 

electrical 


e Et 
— fluid; which are formed at all aal bes 
by the actions between dle Parties of this fluid (both 
within and Heut bodies) and the-comporient particles 
of the bodies? and therefore mult be different at Bn 
ſurfaces'of different bodies FOOD oe 
We man in the A e call Gio, bo : 
light bodies at conſtderubl Kiftarioes fromm ar elected 
body, are driven'to and frötm that Bod). 
We have ſeeh; that on bringing ed ee Gent | 
the middle of a bar, it electriftes it mms, and conſe 
quently, puts the dlefificdl fluid within" it irtto a fate of 
dilatation; whence'we tidy conclude in general, that this | 
find every way ſurroundling the tube in tlie air to a 
certain diſtance; is in the ſame manner put into a ſtats of 
dilatation; aud in corſcquenes of this; that beyond that 
diſtance, it muſt be put imd a ſtatꝭ of condenſatiom: or 


more properly, that this fluid is rarer, than it'naturally 
is near the furface of th excited tube, and grows gra- 


dually denſer ana deitſer, till at that diſtance, wo uu 
the power of the tube ee it: JR e 

denſity again. 118101 I ien 11 
Whence it will follow, PUR any bebe 1 that's 1s 
within this: diſtance, will be forced from the denſer. to 
to the rarer part af this fluid ſurroumdimg tlmis the ex- 
cited tube; and ſo ſeem to he attraſted hy ĩts:·· 
But as ſoem as this Bght body wpatithg this fronbiù 
denſer part of this fluid through the rarer, during d 
N to the excited tube, becomes ſufficientiy eleu- 
K trified 


tab © 

iid 06 te tv We e nie of the 

ſame nature with: that of the excited tube, ait muſt, as 
has been ſhewn-before, be driyen back again from the 
tube and that its being thus driven back again; is ow- 
ing to its having acquired ſuch an atmoſphere, is evident 
from this, that whenever afterwards it comes near any 
body more eaſily electriſied than itſelf, and communi- 
cating with the ground, , fits electrical atmoſphere is diſſi- 
pated; and it er da to the tube again; ; for 

the fame reaſon, as at firſt. »; 166 B 36 :9Ibbu:; 

Tubus have we gone through: e moſh inteveſting 7 
the electrical experiments, and from the various appear- 
ances they afford, it appears, that the electrical fluid 
| is as univerſal and powerful an agent at or near the 
= ſurface of the earth, as that fluid; which Sir ar New 
_ | in his Optics; calls ether; that it is as ſubtile and elaſtic 
in its nature, as ther 1s; and as æther does; that it per- 
vades the pores of all bodies whatever, that we are con- 
verſant with; is diſperſed through whatever vacuum 
it is in our power to produce by art; and from the natu- 
ral phœnomena of Thunder, Lightning, Ce. "ſeems 

to be extended to very great diſtances in the air. 5 
We ſhall make no ſcruple therefore now to affirm, that 
theſe two fluids are one and the ſame fluid; as it is much 
more philoſophical to do ſo, than to ſuppoſe two ſuch 
Nuids, each of them equally capable of producing theſe 
effects, and equally preſentevery where; which would be 


OI cauſes; where TOE no o mannerof — 
e 
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The word elk#+izal; is of too confined a meaning to 
.eu ee dd Gad ui m nerd an af | 


as this is found at laſt to be, from the experiments we 
I have voc 0. fe get hp Ha 


partially“, 1 8 971) : "Mp. OL; 

_ Elefritity means hes kN the waar) we whe 
bodies by rubbing them, to attract and repell light bodies 
that are near them, in the ſame manner as amber does, 
when it is rubbed. But this fluid not only makes light 
bodies, that are near an elerified body fly to and from 
that body, and ſo appear to be attracted and repelled: but 
it heats them by putting their component particles, and 
the particles of air and light within them, into a vibrating 
motion; and makes them throw out the rays of light 
that before lay hid, and part with their ſulphureous and 
volatile component particles, which, with the rays of light, 
on mixing with the air, burſt out into ſparks of real 
culinary fire, as the chemiſts expreſs themſelves ; nay, 
more, in paſſing through animals, it occaſions convul- 
hons, tremors, pain, and death ſometimes ; and in 
paſſing violently through leaf gold, held tight between 
two pieces of glaſs, makes a fuſion both of the gold and 
the ſurfaceof the glaſs, ſo inſtantaneouſly, that no ſenſible: 
heat remains in them, and they immediately after be- 
come incorporated, and form an enamel. 

It is likewiſe improper to call this fluid, Fire. | 

Air may juſt as/properly be called ſound, as this fluid- 
ean be called fire. When ſound is produced, the parti- 

__ | ro cles 


in) 


cles of the air are put into ſo regular a motion as to con- 
a vey ſuch ſenſations by means of the ear as raiſe the idea 


of ſound. Rut air is not therefore ſound. In the ſame h 
manner, when a body has all its component particles b 
thrown into ſuch agitations in the air, by the force and 
action of this fluid within it and without it, that it b 
grows hot, and ſhines, and glowys and conſumes atray in > 
ſmoak and flame, we ſay the body is on fire, or burns; 01 
but this fluid is notthereforefre:nor can it, without con- th 
founding our ideas, have that name given to lit; nor 0f 
indeed can te be called a Principia, or Ekwment in the th 
chemiſt's ſenſe of the word, any more than ſawnd can. n 
Sir Jaac Newton, at the end of the Prinripia, in the ſe- a 
cond edition, me 1713, deſcribes this fluid and is b. 
effects in the following words, and . ae dat it is t 
the cauſe of the electricit᷑ . 
« Adjicere jam liceret nonnulla deſpirituquodamſubi c 
liſſimo corpora crafla pervadente et in ĩisdem latente: p 
cyjus vi, et actionibus particule eorporum ad a:inmes d 
diſtantias ſe mutus attrahunt, et contiguz fafie-cohzrent: | 
et corpora elefirica.'agunt, ad. d;fantias . majores, tam repel- e 
lendo quam attrahendo corfuſcula viaina: et lux emittitur, 2 
reflectitur, refringitur, inflectitur, et eorpora calefacit: f 
et ſenſatio omnis excitatur, et membra animalium ad n 
voluntatem moventur vibrationibus ſcilicet hujus ſpiritus b 
per ſolida nervorum capillamenta ab externis ſrnſuum 0 
organis ad eerebrum, et acerebre. ad muſeulos propaga- f 
tis. Sed hac paucis enpani non poſſunt; neque adeſt f 
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N20 wand em reals N afier 
having conſidered the appearances in the experiments 
deſcribed! above, without recollecting inſtances in ſome | 
one or other of them, of almoſt all the effects of this 
fluid, emimerated in it: and agreeing with us, that the 
other appearances among electrified bodies, as well as 
that of their repalling and attracting light bodies that are 
near them, may all of them ariſe from the force and 
action of this fluid, on the component particles of tile 
bodies; on the rays of light within them; and on the air 
they are in; and the reaction of theſe upon the =ther. 

When a flint and ſteeł are truck together with ſuffi- 
cient force and velocity, à ſpark of fire, as we call it, is 
produced, which readily fires gunpewder, OE 
der: but ſoon cools, if left to itſelf. 

Now if ſuch a ſpark be caught on atheet of paper, and 
cxamined in a microſcope, it will be found to be a piece 
either of the flint or of the ſteel, ſtruck off, ſo exactly 
ſpherical, and poliſhed, that the windows of the room 
may be ſeen in it in the ſame manner as they are in a 
large poliſhed ſphere of metal or glaſs: and they 
could not be ſo ſpherical, and well poliſhed, as they are 
found to be, if they had not been melted and kept in this 
form bu the cohzfion of their component — 


In 


deſueſe electrical experiments, whether in faint ſtreams of 
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| In either of theſe caſes, a piece Of flint or ſteel is 
evidentiy ſeparated from the body, and its component 
particles put into ſuch agitations among each other, as to 
throw off the rays of light that were among them, and 
- ſhine and melt, and afterwards cool in a ſpherical form: 
by the action of the æther on light and air, and theſe | 
component particles; and the reaction of theſe upon the 
æther; on their being all put into action at once by the 
briſkneſs of the ſtroke. - 

There would have been no ſuch pak ts e if any 
of theſe had. been wanting; and conſequently, they are 
all neceſſary, though perhaps not equally ſo, to the pro- 
ducing of this effect; the æther ſeeming to be as power- 
ful an agent as any amongſt them; without which the 
inteſtine motion among the component particles of the 
piece ſtruck, off, could not have been kept regularly 
up, even for the very ſmall time in e theſe change 
are made in that piecte. 

In the ſame manner are the appearances 8 light in 


different colours, or in bright and active ſparks, to be 
conſidered; as ariſing from ſmaller parts of groſs bodies 
ſeparated from them, and carried off by the activity of the 
excited æther, paſſing from one body into another; which 
parts, though imperceptible to us, muſt have their com- 
ponent particles put into agitations amongſt themſelves, 
and, in being decompoſed, part with the light (that be- 
fore BY hid within them) and their moſt volatile parti- 


cles; 


effects produced 1 in them, muſt e 
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1 [7% And, net. 0! only theſe 
expl lofion, but the effects, of them. on bodies, expoſed. 


" 1 e experiments, { ſeem all to be explicable | 
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appearances of hight, ſparks, and 
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tual and reaction of the Ether, of the 


Liges 


| BER particles of the : forall parts 'of bodies thrown 


off in theſe experiments, of the particles of light within 


theſe, and of the air, one upon another, when they; are 
once made aftive by friction. } 4» EFT þ Wo iel 
At more, minute. IT exact explanati very parti- 
cular\ app this kind in esch electrical experi- 
ment, we were to conlider, was never deſigned 1 in this 
enquiry 3 as has been ſaid before. Our intention being 
only to ſhew' from a number of « experiments, moſt of 
which were known to thoſe converſant in theſe things, 
that that whatever, fluid WAS the cauſe of the very ſurpriſing 


and ag univerſal, and 97 powerful, a 
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| Arbe experiments, th erefote, dem to us 0 many 
ae of the, * wi properties of ſuch a 
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| what the laws of its action are. 


"at. 


a right track, may perhaps enable us to ia ſufficient 
plenty of theſe ſort of experiments to make us certain 


there is ſuch a fluid actually exiting every where and 


r 


If the laying theſe experiments in the ord "we have 
done, and our reaſoning! upon them, call any \ way. con- 
duce to ſo valuable an end; we ſhall think our time ery 
well employed, and our Purpoſe anſwered,” © {416 

We are very ſenſible, that there remains to be Ex 
plained, how. rubbing a tube rarifies the æther around i it; 


| nay more, how the tube once excited by ru rubbing Will 


retain this virtue for a conſiderable time after va rub- 


ding has ceaſed: but this we muſt leaye to another op- 


portunity, the explanation of it neceſſarily leading to 
greater lengths, than our preſent defi ign ſcems t. to require. 
We ſhall only add, with tegard to Sir Tſage Newton, 
that this' opinion of his was no new one, ;, taken up in his 
latter days, in order to obviate the trifling objections. of 
foreign philoſophers againſt the uſe he made of the words 
Attraktion n and Coheſion; but was the keſtilt of his ex- 
periments in Optics, the greateſt part of which he made 


long before the Principia wWas publiſhed : and in order 
to ſew this, as well as the ſtrict adherens 


© to the truth 
of appearances he obſerved in all his | philoſophy; ; we ſhall 


conclude with Aa ſentetice or two out of the Preface to 
the firſt edition of the Principia, im in the Jear 
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one, ER is ; diſpoſed to a philoſophical enquiry into 
any partiof the works of ihe great Aüthor of all nature. 

Omtis enim Philoſophiz difficultas 1 in coverſai yide- 
tur ut a phznomenis motuum inveſtigemus vires nature; 
deinde ab his viribus demonſtremus phznomenareliqua: 
et huc ſpectant propoſitiones generales quas libro primo 
tt ſcundo pertractav]mus. 

In libro autem tertio erempfum hujus rei 5 propoſuimus 

per explicationem ſyſtematis mundani. 

Mien ex phænomenis cœleſtibus, per propoſitiones 
in libris prioribus mathematice demonſtratas, derivanter 
rires gravitatis, quibus corpora - ad ſolem et planetas 
ingulos tendunt. Deinde ex his viribus, per propoſi- 
bones etiam mathematicas deducuntur motus e 
rum, oe van et maris. 1 
mechanicls"godera argumentandi genere 5 5 liceret, 
Nam multa me movent ut nonniul fuſpicer ea omnia ex ui. 
ritus quibuſdam pendere poſe, quibus corporim particuls per 
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cauſas nondum cognitas, vel in ſe mutuo, impelluntur er ſecundum 
gras regulares coherent, vel ab invicem fugantur et rece- 
dun: quibus viribus enen e 
fruſtra tentarumt. 4 
Spere autem quod huic ckilofophandi add hel veriori 
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